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£>L«J f ljJ !l (j — c. I ajb (±. -r i '' 

<>* j>^Vl iVij ^Luit 

3ja ^^jJLl <jl d Sj!i"»Jlj . 0- iUtl £^-«JI 
aju* ^ «.jJLI Ijlj 'o^J^' 3^ c?-* 
Jjl^o (jV 31^ ...j 11 Lgjt jl>-jJ 3 — £jjL>JI 
aja^jj,! jjj iup. ,J. J^i^ ^jJIjJI 

JL»o Ui.ar j iSf SjJo-Lij — «Jl t3>^ 

^ \\ A". . ,. V I j £^L*JI ^L>j ' M^» i_i2j L^it 

Lj^jSLdJ jjj u/l lij (j^-Ij i^li» ^4 L»J« 

^ V iS^J ^ ' — ,jL ?"J lS — J - "*^ 

l^Juljj 4_iSL!j i3 ^-r mil ^Vl — [c 

Li.i a->. ^j^J i4jjj)Ljj-uj «JjjLuoj^j ^iJ^Lj 
JL9 I Sji^t LLsLpjl (jot i; I i «Uajj 
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..i 



i < U",t <±J.sL>. La (Ojiijj 4jJ ^ a mi 2jJij LJ^v. La ^yjj ^ lr» ?'i ^ej I j| i_£_>J ^ 
\l , ^^s^ll £_a (_L^>JI doLjjl jjk (Jlia cLa u<jij < i ii<i i 4_Sjj_LJ! 

,jl Ju V LtiajI j^jfca 'O^b (J^ Jy^^l jJLtJI (jjk S—fl^jJU (jj 

(j 1 i ^<"'"l (jlj ^Jj-L i^H ,_L« ijiJ (jl ^OjkVlj iL^CjJj d_L»-U 4j]^g ui tjjij 

eljjl J>2j (j! (J ' 'i l ' (JIMI J n i ii (_ T lc-J ijl^-ill i_g J- **-"< o j £)\juji\jli n II 
(jjj (j-a I gjlf ;Jj in-«JI (jjjJU (j f jt ^ «i,l i uli jiljijej ui^U djajj Ll>-jJ j i'v't 

r j j .1, i d i A. I ...II ii/«S^i (_iLi£L)l IjUfe 3^£!_3 Lu* (j-aj 

aJjLal, I V" i .ilj jJI ^L» u/VI j^bj i(jl uuVI i Ua \ p£A c5' J *- ,a O* ^>*i' 

. (jLoijVI 2-ajL>J 

^ ijo IUJI 2L_<5xj j»jL3 2_<jJLS S^aLLs ^jj II ^L» i^lj 

I ~t\\c ^>-oj 2_jjLj ^ «j i LkLiaj ill 3 jtj iktl SLx>JI (j o Ij 

.StjiUII (j^a J-J-y ^LuiVI 4_Liic.tj . diLcbuiVI i_flVT l-Lal i n.-vt (jj'iVi 
"-^Ji L*^^-* 1 ^ LiiLc <_yi>J '(jl uujVI jJj-o La Lu (_L5j uiA J-*J 

2j£a-Ll1 CiLcl < miVI (j-oj »n-»JI ^Ir.j «5j a I j'j ilr t CjLcL» i^fl 

idj^jjjl (JjLtaJI jjTii'i J »£. ^jVl 3j-al! (j\ — uijVI I gjlf ^jlll 

jj^a jl SjjJI Cjljljuo (j^a SjjL^aJI «Ij 4;ji iVl .-il^il >^-" ...I (jSJj 

(a^^JI d^^Vl) Sl^l 

^.1*1 «^ij .< . it->ll (JLatA I j i CjVLsbJLI ofiJj ii< JJt^o *JJJ ^] Ojl 

.tiuJL>JI < . it->tl J i n~i i n a (^jjk (^yjJaJI ^jj) ir<"ill Sju^-uJI Sj^lII 
j*l J *v~ > nl ^Liui^/I (JL*v-a ^^fl (^f^J-"!-*-!! J-^~ Cy (_>"LjJI ^ j g f ^ >"i-tejj 

^JaLi. jL2itl I jjfcj <<ULa 3^ Ij'ii^ tliLci^j>J (_^3jJ»jJI jt c^l « 

fljiej uil (>t tluJLsJI JlLc iIjI jJLj jp-Vl t-,, La t £| il t±^>. 

(^j^jjijj (^j-)l oLc^jJI (_>i3lj^VI ^j^ajie (jjj SjjjjJI 2 « V I 

q1i3^JlIu L«v9 (J^^ ^jLdJ* ■ Jl 9 ^-4^ < ^*"J'-' L ^ »<>lj'ii>> j^^-OJjJLI L _ $i 
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JLSj . Lila^- (j o (jaSLtl (j S jJtl 3 j«j it->ll oLcL* li^M (j a <U 

<_tj ulU iCjLcL» liVI lillj (j_a (_LJLol jJj i(_)isj-»Ji!l (jt (J ^1 « 1 1 1 J SaJU 

L^l^t 

Lo ^-Aj ic2j|jl^»_2jl (_£J itio ' '"* Liiajtj djl mi» jt oLc^a-aJe-a (jo 

SJLaLSJI aji A"i 1 .rVI j .-il^l.^.yi ajLA - I ' ~" ■ (j£. ^LauvVI (^J 
4-laLsjj 'budj 3j^_l>JI O VI t, I ^JuljJI ( _ 7 ^ I 1 1 1 11 _>jj-J Lo^a ■ I J'" 

. J-aistJtl 4_L«-OJ (jLojjVI 

oLaljJej uVI Ji3-t£ n_gjjjJI ( <UII ^ 3 1 o «"1 cuil CjI jin'tl (jl 

j,i^liej Jj <(jisJi^JLl (jlr IjJa». JS! V i(_£jajj| £L»ji}U ,,.tl 

4 A K" II j 3-j,> 1 ii.^JI 3ljL*JLl L»£ ..„t (jis^JLl (_i_iiiSjjj o^jJI 

^LJI (jt ^ ^jJI (j 1^. .4-^aVI 3jLc. ije, Lcj3 4JL«j»j Lo iS—j^UI 

l!oIjj>JI Jl*j LgJj-^ uj oJL) (_,jJI «(_£j_aoJI» 4-oJuC (j_a (jtiaielLa IjJIjLo 

3jLiVI j Jl>oj . o^jl^ 3j.sLoj 3-jj-iu.)^5l 1 1 ■ (jjJI 4JL3J.I 3-iajJLtt 

SjjUoj cjJI j»ljjVl £^Lcj (j^ajie iSiJ ^Ir (_£jjjj| <■ it-lll 3jJL3 (jt (^1 

La£j Jt n 10I jt jl 4-uL=tjVl jjLLill (jt (j^>- <6jjl& (_pal^jaVlj 

->SLJH 4iil ,Vi<lj (j^j-U Ja-I jJ. 

Jj^j jjjuij (JSl (_yl£-J i^^JC^l! Jy>*i tll^LaJI (jj« ^>JjSLt1 !_^S .lliij JL9 (j^l 
CjLcj^-iSiJLI (_}x3j (_jJLc (^LaIL) i"i"ta 1 Lcl « i~il j''-»' Lo Jfi (jjo i_3a^>J I 

jUt. i_a j <n~\\ 4jul£ q ij cdJjl^j t 4jj|jJj| 4^liaJI ^^k. JLcjju ^,1)1 4j^1I 

. I flia SjLojJI olelj^wjj t a jjk La>i jJ^t cliLcl « i'iV (_yojjLLtl Jl a'i-t.1 

3 l-i 1 11 j a 3jolf oLoal«.a i^^=tJ (^jJI i— jLjSJI Ijuk ^.i'oj t '«'a < Lo I jukj 

LfcjjLuiaj 3jjjJ.I cjLcL»_iiyi "IjljuJo (_yl£- <-flj.«."u (^ <j»L»JI ^jLaiJ 3 1 j ■ -j 

(^1 a^LusVLi i3l — ;pJI (j^-lio J£ ^ 3_loJ uJI LgjLol Jiej (j>s Luaajj 

• CjLcIj — i!uVI a juk (jjo 3jLs^JI (^j lo |«J '(^yjJaJI JUtil (_;, 3 I j "I ■ -I 

J i lr a-fljjJaj CjLcLt — iIiVI ^»1 jL5r",L<il S-iLj jjjjs iSu ^1 lillj (jja i a .lg')j 

^jLalll (jpbuj ^o-^JL I ^«ltJI I JL4 aj^oj (_, i -y i'* .a-Uj->JI Lijl«.a"l?E.a a .„ 

.^JoLitilj jIjjuo^U u^ojjlIII (jjJ (jj" Jj) « n i 1 1 
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»1 lio 

.(J^jtJI tj-A jL>oJ 4 njrttl p j*U>f I i, rit, < ( _ t jj/j^ Sjjljj <(_£JL<V3. 
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I 



j ,,-..1 i_jljL> 1895 r l_*Jl 



^1 Jj^I ^ (ioJI ii^ll olul. M.yi 

.ti<jjL>JI i _ L^aaIj 

LhJJ- 1 ' ^L^"?' 

>^ "ck^i 1 l^-* u'^j' 'l>*%j ■ 5 '> ) J^ ,a_pUJi a j ; „ n a_»_i*vi 

' ^jA^J , ( j>^3l 3 OjR- <^ JI ^J—- 11 

£J>?\3 «O^L» 1 J^JJ 1 Cj -"'jj! 'Cr*-^ «'j-» L^JJtP»- 
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: ( _ r L La ^ LaJLsJI eVjjfc 4 h La j«Jkl 

■ 4jHM,ll SjuiVl • 

.«jj^JI o>LcLiil jLCol • 
4j.oi.J1 J^L*jVl£ 3_..^U ,„li o^Util (>> jujuJ! ^ L^.Ijl^-( ,„1 

4jJ «1 O La l iliTi^l _j-o cl aUtl cV^A 4j j» La U. j i (Jj i o iVi 1 nj^j 

'.(JLseJ.1 I JLA ^^fl f_jJI <LiLi i_>"^ ^ t5i>^" CjJ^o 



William Conrad Roentgen (1845 - 1923) o^>SJ j Lh£ f^jj - 1 
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. LijUl ^j^jLtaJj^fl 3jlaL>. ^ 3jib i-uVl 3jwj.5 (J-«-oj (jr""^- jj-o l« JI 

d-Lg U . 1 1 4jjL>0 4jL>lL>JLl (JjiJjJClII Ijl 4jOJJ l*-li*M 

SykUi 3^JjjJ JjjISUI i» i V o-^AJ^ ^?>fj' (jr^ tdJij <>i^II M-J 

. (Fluorescence) ^y'^W ^-1 1 iVi . „VI 

(_£^""jejj itl^Jt (j, »-Lvj jj-Laiil £yC 3j^ajVl 6,1 ftij 

(j-jr.uH i f 1 1 1 » jjja (jjSjijj i. «U lj/ I n A Jj».f (j-lbl rt'ia (j^jjj^S ^ it-v3 <jr^ 

4jjJU_a d-re-Jj iS/ <j_a (jj.' S . 'it j '-'">-^a ^i-Vlj JjjlSJlj ujj Lo^g£ 

(jj.'^*"' J-^J • ( J^JJ^Lj ljr A u<J*) JSi uiS\ <Ltlaj ui-o Sjuij^a 

C^°*S_jJI tiJIj I j <m*n ^«J djLjil JjJiaJj (j< 1 t-i n \ I ^jjufc (jr^ Cri>4^ 
. 3_ijjj^LI L*jkjj 3jJL*-a J^jVL) ^JlL^jlojj < J^jISJI 4 » i'ilj ("i^in m 
j»LJjJ j«Jl-*JI Igf.j'-V.a ^JJ ii i h'i JjjtSLtl "*UuiV ^y&jjZ Sjjajtj C(j«i u/ 

.(William Crookes) o-^j^ 

i_is lijSij (j i (]yujjj ^LLu ui\ 1 1 895 j*l*JI (jja ^jaSsjj 8 j^jj «lLJ ^ «j 

tP>^l j-U—il^VI <L*lfa\ ^ (jro. <(X-Ray) a / ,. , „11 
Barium Platino) jluL^ ^bi^ cioLJI (fluorescence) 

.4jjL>J isy^i d^p. ^jjKJI "bjojf jIjjo L*jy>-j i_3jL^sj (_yitlj (Cyanide 

(_yjS>i3 — 1^. (JLc- t3>^ CJ-!.'^ 1 "'.' ("^ L»J-ic 3 j M uJI 3« ."..S' I . 

tiJjjl ll&j .cjIj^LJI (_yic jjjISLI! 3 « t» I 3j^jj! {y* SjjLlo "Lu^-o jjr 3juii 

i JjjISLII 4jljj? 3j^jj) (jjo i.S «j i j 4jlu°uVI (jja JU JL>. ju] jj ( _ ;r j9 j^>o Ji!j 4j! 

3jlJlVI « jla (jnM ir-i*»- a^ljj jujj <3j^auJI 3j iVl (_gt <(X-Ray*) (jji^l 
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fjj^jJI Cu -y.st.fl j^k 4x. j i i a j^jlfl^j JjjISJI 3jjoj1 3 j»1 fl 

CjIj^IjJ « ini i ii V I ajjl 3jJbLls Ci^ «w mi I I «i ij l i3jj_l>V| jjlx<aJI. 

. J ISU I 3jjojt jIjjej S.ija.jJ.l Jl^Ll^ aljj^L) j»jjjljJI 
(jjj i n j 11 p i <!.•»■ 1 1 4 i n iVl Jjl^l».! (_yic L^jjJl9 Lciajl <_i uluibl L«2l 

(jLt-ojVI p ...-«.t ^scjj mm ^jij l^Vt (J-*C ^jSLajJI 4j-3_! Lo ij*l 1 11 

L ;>lk«ll 3JU. 0 n->-rtl 
.(AnnaBertha) Ij>u UT 



j i^i i-* J1 I ^ « m .*> j < n i ^i"i 'i a ^ajLi- 1 j ^Uj^ 

4J 31a3.>Lo (Jjt (jjs lil 6 JLaj ciiljj 1 1896 ^UJI ^ ^j^J j-S I J A 

CjLjVjJIj I JJJjl e\ lUVl Ij J ti^p. ( 3 j il-itlj 3 gjLjj jiill I tojj^ai- 

^LuajJ! (jl£L« JljJL>u ^ 3jMin11 3j jiVl j» I Jieajjilj 3jSLj^oVl 

Cj^ mm 1 1 La jjLfii^aj) .(^uLuall J^Ij>JI |*LiJi^I ij^i 3J^| — miJ 43-l^Jejjj)l^o 
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.(Radiology) ^^J^jjIjJI i_3j-*-j 

^J>irf>"t> 4^LimJI <y9 4 /h ,.,11 4juiVl fljLa-'i .J IjLJ 1912 f UJI 

Jjjj *>J^" L>*-"_9j <J^ * • JjLP*"' S i^jl j 4-« — ""1 cr^- 

«Ijj^jJI ju u* ,1901 f UJi Iju* 4^1 ,y.<! *u>^ji ,> 

(_y^JJ JuiJj ijijj^ 4_*joL>. i i Vill 4-iK i i Vill 4j^ V 

)-&L<J j nc £jC LuULLj j-i^J-a 2 <Jjbo 1923 j»UJI ^jIjj£ (j^a j liUJI 

.ULc 78 Jl 

Antoine Henri Bequerel (1825 - 1908) Jj>sLjj ^jU», jt^Uil - 2 




Jj^-u (Jj-La (j'>' 3 - ,l 



. 3j alf «j-tuljys^cjjj 1852 j» UJI jJj (J7 x^j^^lj^^ ( Jj^L^^jjj* 

cLlajSJI JUe-4 iiLse-iVl JbJjJI Jj^S-o jljjm jUlojl «JU>- j — <ij jLai 
&l« r..-. , „VI (yj^kUo Jj^SLjj jj^a jjj i.i'vll «jJlj i_a I <i iji <4jJ^gSL)l 

,(Phosphorescence) ^ ; n^ .„^iJI 0 ^ 1*3^3 (fluorescence) ljr Ji_y±l\ 
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<L*jj! ilsj-d lu jLLc jtjJLI (_y*JLi (jjo ^-iLc cj-ua < i « < < j (j^Gj-AUil! (joL* 

i_<L3jii (JlSjjj ^jjjaJI JliLLijVI j! (>Gj_ALik!l jLp-^H ' I ft^f 
«Lgiil JL*j tliS^JI tj^it it j g" iiij 1 c.ln i^jaiaJI c^l « ,*,.", , ..V I 3JL». j^u illl 

>W*J ( _ ? SLaUJI ^1.. .'i.VI lUI .i.il) S^Ui ■ * .y.<. o! 3 

t^jjrt ..i^AJI ^^sjA^Jt s^aIIo ^h-jjlj (j^ ^^p- .(Uranium) ^^Ij^JI 

I g i njju j<u «Liajj^jjjS J^lj 3^ «JlA j-iiu ijl^j . «OliSa 

(_yJ_jj!aJ! ^j^j ajjl 4ju!u ^jl^ufoJI dJLA t"-" ' ja^JaJJ i^jju-a— «jiJI 

JL»-I .((_£jj_ij-u^ij| (j^i jaj-11 3_j (fcUo) (j " <i iMI «L» £,tj 

t_) <~iJt a J 1^1 (jt^- t-£j "'~' **-' (jJ I — ^jusula-**! JUj «LiS !^c.^j^il I flVl (jl 
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(^yjj 'Ml (_j j «jJI jJ — i^a-a (j? SjUJjsJI 3jUfct_ _ cuil " ' jl "J J ' " *** O^J 
<Gl j ^is-ijtj^JI (jjs iSiin d < ni\ ^Lij jjfc tUial j£.jj»A!I ^IjjVl (Jjri.ii.ll 

4_tfl I j-C. jj^il I ^Slj "Jl J-juso^i ^lTi.'r" ui^\ Ijuk (\_a Jt^LjJ (jy^-Jj 

SjJ. ^ilajs (jl£L« Ji-lj '"'l ^1 ■ ■ (Jjj'jJJ ("■_*i J -''^>^" 3jLo (j^l 
4 i mi i jJ-ill (jlf L$J I jli ^jlj "J I (jrtjiTn j»lj3 j»Lil Aj^lj 

. f3 L«j| a^jl^i j-Ui^l 1896 f UJI 

(_$jLo 4!irwLiJI » 1 y* l t _■ i-^ll ^rAUJI (_i Mi<tl Ijuk jLM J Sjj 

cljjVl a j_A «Ijjj^jJI 3JI u/j *L$jl <J-a-*3 (jPJI lSjj ^ 

<JLa£i — lju^ (Jj^^Lu i^j-uk J-ojlJI La-uajLa L^>-jj 
( _ T cL»-<S/^l da\ inilL 3 JjJL»JI 3j-ALIiJI o juk <Lm i_uj I jrtii'ilj (*•<■» j 1 1 

.^UtUI 

ij a" i ii a auLuaJ iSi; 'n ^1 « i"i^ I I Juk (jl jj_a t L». (_ycl « i"ij JaLJuJ JaJiSj 
Ijuk (jl »Ui iMI jl 3j(j^>Jl£ 4jjLj^xij| olj jt'lLi jjLjJ (jl L)-" 
(jj> CiKiiU ^U-Ju^l Ijuk <jl (Jj^^-u ' ^-°:."<t jullj .UI .fM ^| ■> I 
i4-l!L*J1 djillJLa (JfLa k_i, )I^j>JI jj'**, 1 d j n i ii 1 1 4jjjiV| (JjLsj ^jjjIj^JI 
^jjLjJI (jSLaJ «Lil (JiLa h_£jl»-V| ^j^M .^»^-11 ^^.a juu& I J *<* i rtl'i'Wj 4_c£J 
1 5j j-a- i*i o CjLcj (j-a 'u » <ij V-<Ll«-l. I (JLfcil d_jj3 

j^j >(Beta) Liuj (Alpha) L"Jl cjUj uaj 1 «t'* iz^a^c ^ 

J I j^a d ii if->Lua f Ijj j^lt 3j\jL>- Ijuk aial mm^I ^ji^. Jj^^Lij JLj 

.IjOl^L, 1908 r btll ^onUinrl 25 .1903 f Wl ^ 

Marie Curie ^jUj Pierre Curie (1859 - 1906) j_uu - 3 

(1867 - 1934) 

S—ulj^Lill (±_)L_*_iVl (j a J_jJL«JI i^j^Sj jj i ^ i n'ij^aJI (Jjj 

c— 3\ .tr^l ^ j^L»- £L ^' t* 1880 ^UJI cr a^ .4 a^t.1 

jJ^b Jua». olj^JI u^t .t (Piezoelectricity) djU; <>.ll a^jj^SLIl 
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1 «lltUiirilJtftjUttlaajil 



Lai? t^'CjitSL^c i li « i X i,~ i -*» i La. I ic (JlsIjjJLJI «JUfc (jja ^ _)*-!-* 
J!La <4j . ..X*\ '»t I S^jfeljo w !■* d_a^a <±_iL=fcjLj ^1 jrtll I i^jt J-LLaj u/l 




IjLi i(_£jjfJ (_gjLu ... *-s-tl 4_j u/j^a JL*j La-i£ i'iti i<a! (jt-^' 

JjJtjJI ^Js> \jm L» j 'g .<Q>.j(3 I 4-) fwg"t (jPJI CjVL-tit 4jL-tjl 4_>-jj 

.^ijlj^JI ^Li. ^ 15jJl3- 3_i iVi<tl ^rCL» Jal uuJI ajjklio ^ 

l_gjLa <t t-i i nl^j Lval^ «Loj^jlS ^oj JlS (_ r cL« ijj"^ I Jol inill ^IU <i jjjj*. 

(*.ii iVi*?1 ^a^ljlj^JI f*L>- (_>^^Lsej m/V 3_jjLl»jSL!I LjjL-eji J^Li-j .(_£jjfi 

jJLuaj ^^jjIj^JI j i,-wf 1 j i a (j^-il-V" i iij (_^u! |»L>Jl S.iU.1 (jl |^J3^ (j$jLa 

j*^ajj|j^JI |»l i. (jl ^ 'n ir'itl |»j__ulj^aJI jjJULj (jja jj^I LcL» iij 

^ jl La i^^jjIj^Jt j i<-»ir <-_<jL-«- «L* CUj> t£ji-\ ^ i^->Lt^l (_,!<* (_£ JJifcJ 

.(Radium) ^Jlj (Polonium) ^^jjjJaJI ^./^r <_<al i^l 

Laj^SLj (, h iVi'C I, I j i<ii«ll ^-li jJ^jjJ I ja u/1 tSjj^ UsJ^-* 1 O nlt">t JuLjj 

. Cr Lu 3 VI L^iL^ja Ijjjaj djjjj 
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«LijuatJLo »Lj jiitl (_yS Jjjj *3^^ iSj^^^Hi J-*- 0 1903 j»L*]l (_y3j 

(y\p jjbj .(_yiL«jiiV! ils\ iliill (JLifc-a (_yS ^^jUejV "f-stJJJ iJj/^JJ lSL?-" 4 

Utl ojj if «Lot (_yS J-J-"-" £oL>J "i-stjjj (Jliljjjjj ii^laj 1 tfi.lt i ^j^^jjj 

(J^l Lili ju (j^ilJ 1 1 u ij-Aj (jjjj^jjJI 4jlj»L>. (_ys L^jj i^j^" t — ^ 

UU 650 J>U <^K1I ^ Ji^ 51^.1 




^ (Curie) Ji^J ^LuiVI jlU 1910 ^UJ! <y3j 

I ^jJu (Radium - 226) 226 - ^j-^plj j— ill jik'A\ ^ jl^-Ij — iJ 

cli^uslj ij»jjj$JjJlj jJI UaLiuSV «LoajSJI <y3 191 1 ^LjJI <y3 

dJ i }L <y3 3.}U. Luijil 01J 1934 j»ljJI <y3 ^Jjj (>s J-jIjJI 

4j12^Li 4-l^L>JI oUjU'tl j (^Sj <±u-»- iiaC.Lui.VI Sljinj 
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Joseph John Thomson (1856 - 1940) j>ui^>5 j>>. ^yj^». - 4 




CjLlusLj^JIj eljjjjill (jjijjj . I^jL>v|Li j "i r m mi iLa 4JjJ_<s i-jjjs 1856 j»Lt!l 
iiijj». £JUjjjoK SjuuLv ^ «LlujIjJ <La-ia J i^t- ^aj i n i~i iLa 3jl<iL>. 

J^. 1884 j»Lt)l . Ig/g LA*JI ciLjIjjJI JjusIjj ijUL^L^J! 4" i (^^ji 

«51*,? 

4jui>U 4aLi^l (jJiiijj o^W ^-vj 1896 j»L«JI ^ 3j.„jUl ^a^ctl 

J^jlSLll 4jaj_i! jj jc^jj 5 Jj Juji <LlCj 4 ■ ■ J-^J 4j)j ...tl 

«LuiVI «jjfc Jj! ^ykj CjMj CjIj 1897 j»L«JI (jj ■ " " j" JjjISJI 
J)lj iiZjLaj ut>JI «JUfc qj3 ijjSuj SjjJI J)1j 4JLj a ,.i oLo_i u±>- J>£. SjLi^ 

m^Ijj^VI l_Lj>- C n 1 <i i n ^Jj^/I (^.iJo I jjViM 4re_us J-«j I «ij^ doj J SJj 

4 i uni 

JLl£. 4_» iVI jbfc jIjlSj (J-"Li^ 4jiSLol ti^p- iCjUjjjSLIVL J-*j I ij'o 

. L^J SjKJI 4i>LlaJI jIjlZ» uLu. jyo 6^4Jj 4Jb«uiJ! SjJLj, (oljjjjSLIVI) 
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iaJ^SLll 4 i.-*, A II j^JI <UjSL!I 4j uij m-»- ,jja CjI uiUill tfjjfc <Tri^ c JL3a 

iSj^ iCjIjLiil (jj^SJI JL*-« 4jLcj! J loIjj iCjLaj ut>JI aJL^J 

Ijuk ^ dj^iill j 3 jlmll 4jUcjV Jjaj S^jU. u \c 1906 j»UJI ^ J—u=o- 
JLfcil ^ia L« ^kj .SjjJI oljjSLa jL>-i i^Li^p^jyi Ajal iVi<1 ui\ isLusj 'JL*il 

1940 j»UJI (jnUinfl 30 (jjmajj (^JJ .tfjjjl CjLjjSLa <Lub . a I ,'.',<l ^Laj 
. c—jajjJI ^ultll liistjJL) <U^L>. LcLc jj^jLaJj «jujl j-&Lu 
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Imtlmil «JWlMi*?» AjUI tU.lt 

<ti — m/Ijj cLSt 1 1871 j»L*JI ^ya IjuLjjjjj jj^ijij o uujj jJj 

djjkl La 4jljjJLJIj oLjuobpl LlILc Lc^aj j—^loi ^^j^jjK <LmL>. 

J-a^- i^p- ' l^pLsoj ^yS ^JUjjjalfs Sjl^L». <_y£ 4-; uuIj-S <be-Lo J^juiseU 

.(jj^pSUyi i 'n n'K a (jj i ii aj3 j j Xtl ^oJLaJJ I JL£-I i n a 

(jyiv Sj jJI (JL*_a S 4joli.ll 4jLfll A£lj djIjLso} cJIjj La jLcj uij 

Ijuk ^Uoj — ui\ a2£ .^LaseH i-ulj aji J-». «4jjjjJI el J^taJI _Jjl» J ' ■ *t 

^rC-Li — iVI Jal jiill SjJkLti j Luijj SjjdJ 4j>iaJI £pLJ.I < rtir-ij j! («JbJI 

(j^M i^i> (_i uojj ^ uuj <_i j.'i.<,_i (jl ^Lkj ml I i(Radioactivity ) 

Liu itiJj (Alpha Particles) LAJi 4j :LuiLi i! a'-,. ,„-^1 1 

oUj j> iuJ! Ja^Jj Liiy! Lti; L»£ i(Protons) cjLijjj^Jlj (Beta Particles) 

4.j.a.i..ri> I i^jt j»La L»^ niJjjjLi o-"^^ ->-«J cr^' (Neutrons) 

VU<~ i J liUij i l^Slna^ .„u^'inl j (Gamma) ULc 4j i! < jj 

^ jJI (Paul Villard) j>jMj> Jjj (^-Ai >*JI ^L^JI U j-Ai ^1 iL*j>U 
451^1 JiU. 1900 pUJI <ys LaLi 4*Al 

ajuk ^^oJiJ (j! '-'-J'*- ij»jJjljJI j i n'ic qj> SjjLuaJI 4j iiS/1 (_ijL*i]l 

JLa-j I a ij i — LflJl ajjilj Liu ajuit — ^ i ujULulII (JLstil (Jjloj i_3^*-b 4_>_uiVI 

. Uli. ajui,! (jinjUUill JL*IL LsMl») >jLli V lij^"' 

aJsLbJ <3jm , mil dj i S/l LaLaJ a_j Ai 4j i S/l a juk (j! Jj^jjj JarwV 

aJM-a- n iXl 4jl iir cLul ^ 3 £ Jail j tn r«ll oljj jjjs LuLali j ' L^Jj^ 

(jjo <u u^i\ aJjLJll Li r>\ ! ^jJojj .tlj'.j ...II aj iiVl (Jius Lt£,l 'im '•" ^/j 

JMauu^sVI ojIj Liylj a<inll jj^sUjJI (Decay) JM-*-»j^I . < i ...^ L^JMj^ 
.g-Ail j i^;«U (Half Life Time) i n.^HI j-ar. £y>jj (Decay Constant) 

£ — ilu (_y^JI 4j« — ALI j-uoLul)I (Jj^»«J < " * m (jl Jjj flj jj £jJaj u/1 I aS 

ii-^i<* (Jj^><J Jia Lujj LaJt (Jita 4jjjt ii^ '"'l -y.--»- 

JHi- i^j^l^toLit — 1( (Thorium) j»^_jjjiJlj (Uranium) «j 

cLajSJI ^ Jj^i SJjU- (^ic aj jj J j t (Fredric Suddy) u, 

.oULA^VI aj^ I ^juS 1908 f UJI ^ 
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3, u »j Sjt^Ju ' *\»< J j>*jjj 'j" 1 " • "'^ * 5jlaL>. 1909 j»LtJI 

di nj i n->Jl i ,\c I j! ^ («^j-ll (jl^ ^IjT L&JjJ Ja>-Vj iliJt CjLhj — oiiej 

(<u ui*. 8000 JSL1 I JL3-I^ Uj— <^ jli <=t); "Jl (>» i^aaj JL9 43j jiill 

31£ <jf Jj^Sj jj ,„l eJJt\ mi 1,1 «JLA J^Li- .i-kLjJ! (jJ! JlijI j! Cu — lij 
iJJp tjr&J CjIj jjl i U i njlu ila — £JI 4u*jja ia Sl^j j^jJJ CjIj jj! 

CjLij^pSU^n JJJJ I 1 j ' n-flj'lntl j«j ui>Jlj tf^jjJI (jj» JSU 4a*.jll (J^Lla i)! 

t j ■ ,j^.J «I j iJI JLclaio 4jj uij <t-« u/lj CjIjI JUs Sl^jJI i>JLA (Jj>- 

. <L9j juali CjL«j ui»JI L^Jili- jjjo JuUj oj j CjLcIj^ I d 'J.' JjlieJ L*- 4 i^rn ill 

. tfUjl ''JJ (jy^ ^-usj^a Lo£ 




i .Vi i 1 1 3 1 ^jj! i3^~'"j SjJlI) j_ 7 _rt_jju»^J ^fl-tJJJ 



A3>* (j-a («^J-ll (jr* 9 * Ls^L^ tfjjJJ it->Ut-tl ^jjAiJI I j-4 (Jlj Laj 

(«JLtJI Jju I «A «diol i rniiU JjJjj IjLC. Q-xllj «L-uIjjJI (jjs |»lj£.Vl *ju* J£ 

.Sipili Jj*- 5jJ *js 4^Ua CjLjj uu-a JJJJ cliljj_p£J^ J-*_J J-*JH 

£Jj-^l£ SjloU- JjsUjs iajJa*!l <GLsl i£l j^b JSj^iSj jj fLfl l9l9fUJI 

«Lj-il i_3Juij (-!;!*>• i^jjJJIj (^jjJI ' J^j" 1 ^ (_,** ^ ' ' — ^ ct^^' jl jjjt'itl J-Aj 
CjIsUj JL3j <(JA-3rj,i h^VI j_l^jjC. 3-JJ-)f ^jjL3 LiJl CjLoj t^jcj t j^*.^"M fll j 

.SjjJI (Fission) j ^ j^>j Jj>sjjj j' 'j-* < ff-xo.ll 
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(iP^jj (3*-") 1937 j»L«JI f^js eGLaj juj jjj^j jj d>^-i 

James Chadwick (1891 - 1974) lilyjLi, 0 „*,.,■*. - 6 

4JjJl«j 1891 j»l *JI (jjo JJJ^ u iLLajjjJI ^Lj)-uiJI I j A jjj 

(jl^. J i^-w 1 191 1 j» I — «Jl fjls jui — 1 n i"i iLfl (j 3 £jJeJJ jjl 

(^js jj^jjjij jb l^I J>( k (j^o 1913 j»L*JI (JJ _ia j_p t^UI 

.uaJ gaJb\ m (jjj-ll 

• urtJt^j 3_*^L». ^ (Geiger Muller)jU^a 




(«JLiJI <tiL»jij «gLJjj Jj-ol^ii 1919 j»L«JI ^ l>ii*jl ^1 jLc 

. Lili CjI hj i h**j L^jj^j! e-Sj-S (J^Li- (jjo j • --I *«* 

Jia-V Ljl^ dilij (Neutrons) oLJj^iJI 1 ^ ,Vi<l 1932 ^UJI ^^Js» 
L49 jl jjj (Beryllium 11)11- ^jL^JI j aj^I i _■■■■->■ djLijjl 

(IjLljjI (jja < i j i nT) 4"njil,l '"'l 1 j . ..-»-tl ajui Ljajl iLoll 4j__iib 
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CjI JJkLMt «j-* jjJ gmml Jl3j .^^kf jjusL^ djjj! (jji (PrOtOns) oljjjj^j 

U-Uj ^jj^^jiLij j-a-jj V df j~>. '5 Ijj .... j ;.tt «(jjji I ^ X «i j U-« 

(jja I g X <i j U-a CjIjjj^jJI <t£i£ |_fjLjLj t (jtj i4 i'ill 4_l^^_U aUiJI (jvjj 

Cjljjj'jitl ,i tiii't (ii-t>- 1 1 g« a Lg^ol i<V> ^Lul Sl^jJI £jU- ^Ijjjjj-JI 

cjLijjjj-i!! i_< uiiSj I «i m iSUitl (JS-I j uujj ^jL^aill I jla J^L>- L^j^i- 

j»Ul vM' I jjk jlSJj .Sipili £jL>- (jJJ j^jujj 4SjjJI A—lUa 

J}U. Lcliuo (Radioisotopes) SjA* ^Uii ^li! 

. 5^ iVi t ii j ' r (_jJJ (Jjjcjj5 CjLjjjj"n 7 1 La ~6 y 7Ti mil 

(Nuclear i^jjJI jl U .V^H sjjU^ f»U? Jj^yiaJI «-flj^jl i j^<> U£ 

Jiu jLL joMJ iLLaJI jj^LuJI i_a jJs Lua ^Oj ^ "itl jFission) 

jLk ijVI £ijl*j]3 oUj^'jitLi (Uranium - 235) 235 - ^j—Lilj^JI 

4j^^jJI di^LcLall ^ j «i i 5^£Ls 4aL^ <-i.i m (_£.j__!U J ... t ..." 1 1 ^^^1)1 

(Nuclear Reactors) 

(J^j^LiJ 4jljsL>. Liij^jLi iJajjI 4 i mi i ^UJI (jr^j ' 1 935 ^L*J! ( _ ;r a (Jj^j 
sj^I cjLVjII ^1 jJsL^, 1940 f UJI <>j .,L>iU jl-, mlrjWJ 

tl oUIl SjjjJI tljLseJ^t (JLs" fj^S (jj^ 1 * '3.' I J-i^J 4_iSj_^Vl 

(Jj-aJLjtJ uut SjjjjJ! (JjLii!! ^jjjoj tlij-». «LjSLjjjsVl SjLsejIl 

1 n^A^^LA (^j-^ '-rp-^ 3 cr^ 1945 ^UJI d^liJI 4_jJLLlII i_ij^J! 

^JjJ ,>a (jj^^itJlj J-)ljJI <La£. i^ jiii .. ilj £jJj-!-a\Z 

1974 f UJI 



Enrico Fermi (1901 - 1954) jSL^l - 7 

,1901 f UJI 

I^oj 4jljoU. £ya 1922 |»1 nJI (J JS f.\y^xai\ t_y£ tf(jjj^jJ1 0 lr J i 

«LijaUcJ 4jpijJI cLj} JiiH I jl"i n I j«J Ij i>>L*^a ijU j JUtJ (Jgf j«j UlliajL) 
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i_SJUi_> d L^sLiJI .Sj^Sjjj i >jL>>J 'j j"^ .al ii,"< .„ i n i JuSj "Lajj 

. L4J i_sjLflJ lilljj tiljjjLi I g i) "i^l Oljjj'ijill »!■ ■ "I 




(_i-u^3jj <L>.L>tiI 1938 «Jl (J jjj 5^jL>- (J in">- J 3j 

Sj^jI jUa cujIj dilj^'ijilL) I £2 j-S JUu SjUJLs. ^a^sLijC ^1 jjl ^ "^j fci 1 

i4ojia-iJI CjIjjj'nilL) 1^3 jj3 J -235 ^j-ulj^j! JlLs clLlSjJI j_usLul)1 

(^JIjlII tS35* J^^- 4 (Jj' f 3 £-»<-jj '^iU- 1 ^^-^-t tiA f\ ijj 

^3 1 m_0 jjj» < _ ? j IfjJ I ^^3 «SjSj^joVl 3 JLt'iU CjLj^/jJLi j^Kj ■ " AjuslaeJ 

.(^j-ifl (J^l ii «i i n < iij 1942 i»L*JI 



26 



4.* Ca[\ j.1\Wt\\ ,_JI S^LuoyLl «1 Jj^ll JLjJp j»JL3BJ uJ 2 ljLfc 

(Molybdenum - 99) - 99 ^ njjjll yilkJI c'j & ^1 j>aj lL±c ] luus 

(Techntium - 99m) ^99 - ^ „ ^..iCill oIjlJj^ ^jL-id—uu <jjJI 
(lodine - 125) 125 - j^llj (Iodine-131) 131 - ^I^JS^I ajsL^I dilij 
(Strontium - 89) 89 - ^s., .Vnj^J^ (Phosphorous - 32) 32 - . oiJIj 
ciU^-aJJ! c I ^J^^jLieWj<«j^^U^l^Kj l (Chroniium-51) 51 -^j^SJIj 

(j; jJlj (Cobalt - 60) 60 - eJL^SJI ^UUJ <^J 4_jU=yL. 
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^1 jJsL* 1944 r UJ1 ^ 

1946,» UJI <Jr3? 1 dj ? j_Ltl JjLiUl JJ>IaJJ jrl—^V 

i_£ jjlj j<- Kj 3 « aLj&j Cj^jJ! I jua ^ m »1 jJI «LjjJJI CjL_uIjjl!( 

(Jj-oIj Jl3j <3jj^ill i±jLsej^U ^^jS^-lS J.$*„«u Jju) U\-i3 ouJ Cj J j f T 

^fjj-LJI (JicJlil j — ullbfcjt ^JSi ^J>\ iji «_ > .!■ -> • .}L$ia;lj J-5cJ J „ottl 

4j^jL« t_*jU. (jjj < ^£.11» i <*-oL»j ^UJI (Cyclotron) ^jJsIjJI 

— j»^jjIj^jJI <t_j_jjf j. a 4 iJtieJU CjLsLlaJI Cjlj Cj| ijj^'j ijl < _JcIJlLi 

(2^a 28 4jSLjj_o VI oi-lSLi lu <Lo JLa-i t _ ;r >J^_L3 JjSj i235 

. LsLc (^Ctu^i-j 4jMj 3-*^ J a - r O^ 1 1954 ^»UJl 



Ernest Orlando Lawrence (1901 - 1958) <^uij>J ^oiV^t cu^j - 8 




ajj^uu 1901 ^ uji ^ (_>ujtj_jJ ci^ji t^s^Vt ^Ljj^i jJj 

(»UJi .SjSj^VI SjuaiU 0LV3JL1 IjaS'lj Ojal u« S-j^a-J o>"^ 

<ljJLa_- Jjj 2 fL.ab». t b)_ujJI ^ 2 M_)jj<jJI c , J u-sj- 1925 
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cjU^L—maJt J^A 1 i^^' (Cyclotron oj^K-j "^') lS^jI- 1 -!! 

tU > -laJI ,_ ;r 3 S^jL». O^'j^ (J^ 1939 ^L*JI .3jaJL>- «Utjija 




193*3 |»l.«Jt (Ja 4ljt 1 m'i Lu [_cjJ! 3j$>ill Cj^Ljs-til Jjvf j» U T jj^ulj^l jjjVjjl Cm .i'ijj 

150 J«JLI jjaj) 



cJb»SJI (_J«^Jl!I (Jjejiil ^IjLa-" 1 i.Lj g." Pi i' 1 -» .111 jjliajJI jj-oj 

1 1 - u>-^LU? (Galium - 67) 67 - rJ _JUJIj (Cobalt - 57) 57 - 
1 5 - o^^uSVlj (Nitrogen - 13) 13- ^jj-i^b (Carbon -11) 
u*..! ^ ,_^_iJI j .(Florien -18) 18 - t>_r,^UJIj (Oxygen - 15) 

1 .jotS U UJI j»lji=i^L> ^5>lJI ...U.'l ^ 3 mUII oLuo^tiJI d 

?9 



George de Hevesy (1885 - 1966) jy,i,i^ } a> q$>- - 9 

3_ujus ^ 1 885 j»L»JI ^ ,.n\it\it £j>>- ijjj-*^ <«-"-*-" -Jj 

l^jj^yi^ J 1908 j»L«Jt L7 .(LijLil*) j aib io i-jb^j 

jj i JLcL ...<.<L<& lj ■ ■ - ' 5 jirtM 2jlaL>JLj 4.i«j.iUII tLx«_iSL3l 
Jl) ^^ic (^JJUJ 1910 |»\ ijl ^ l^"l->ol (jJ! J^l («J <>jLifc _pi>^ 

(J^CjI 1920 ^L*JI (j^j ij" i„»i i"i \j> jj^ji^ iri <n ij| ^JL«JI 




i_J=JI ^yS 3 « *iU ^1 h i II tjLyi J-tislj i$ I i n j c j * (O 



Jj^aS JjL>- li^p- iSjjill jljlt J^a5 JLs=-a ^ i njoj iliLej! Cjj^jj 
■ j nj^ jJjL^/j^Lt'W." i iiL j-j-VI {jC La-AJU>-tj S'.i.iiUj^i'itl (^sLuo^l ^j-jlaj 

JUU^ 

i L LuLliu^ dlcLoj i= La? ^^sLlo^JI ^,, ua ,i, t .l ^31 ^ <V*< rt £. uJU s _^oLlo^I 

3 nUtl iiLajVl ^Lai JL*lt Ls^ji Lj^.lc (^.iiuil jJl3 tiili (jLi cLbj 

^ujxJtJ 4 , i . i-i . -r .a <_j j 1 tn M j in«ll J->- 1 -5 ^ -->""" <Lul J «ij^ 5jL*-i ojlcuII SjU.1 Jcu^j 
LicL»_iij «Lstjjja jto ^ni <i jirir ^1 j ir>«ll I JL* Jjj^o i^-SjJ L*-" t ( _>iaj j >JU 
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C.-^uO 1940 ^UJl ^yAS . mJJjJJI I , UU j»ljL5tUj,Lj (Jj Alit i g.-»JI fL^LC? 

lodine - 131) 131 - L rA\ ^1 f I jitX,..,.„l JMk ^ ^jjJI Ltl 

i u -l~j^l ;>Uj «_oj i4-L3jjJI SjLti! JaL-AjJI ^f^Lui^J JuJu*o (jfLol <Nj~- ,(I 

S.AiU ^.J-V* 1 ' jb-ja)" ^b- 1 *^ 1 
f v,MI 39-jJLi g-M»Jt < a\ .IiTnI jjLo^j 1 1 3 1 - j. Ali j^oJI l^L 

c «,i -"J I S-*^?^ (*4-"\9 ^^J^' SjjJLi ^ ^ys Ju JmJI e j«j (j! 131 

, . r 'a S.jSLj wsb/l SjLaoU CjLjVjJL) l_£».>Lc 4Jo-j Cjljy lin-w j»! a.lj L ntl 

JaU:.« ,y) Vju S jjkLaJL ^ySj^Vt ^ m . .«11 *Lb 1946 j»UJ( 

I y^Lj-a L#J ( _ T ia!l j I j mi 1 1 'Lgjl (jyS 1,. 1 yu,~n (jl ^SLaJ <_yjJ'j Cr*" l>?*^ iJi-JjJI 
' >j_WjJ CjjLcj jL-iJLI 131 — JjJLf ^^-«Jl J-*J Sjli-JI JaiLiij «^Ljj ^j^ij-a ^wa 

pUJI Lgislj ^Jow .4K ( <JLiJI Jj-Ui.ijVl ,3j «S«Jt <jr^ tlryiW 

1975 

4^-^- l i UJI -J.« - f iil I j^l U '.II ^| J_>"i i nl ^_cl 1 11.1 A 1 1» iiL»_>? CjJu-jsI jGJ^ 

32 - j^tuM^ilte 3«u^U 4. ,-all jjLUUI ^Ijjy,', .„I yJJ o^^ 3 >^ 
Jli 1943 j»L*JI .(Sodium-22) 22 - ^.^b (Phosphorus - 32) 

1966 f uji 



3 jjt-itl ~-i*^-t-~Hj.~~ 

Hi^ic. L4J ( _ ;T Ill o La I mm'CVI ^Ja ^ iii"!!^ (jr g.Utljj)U"iH ^jjLj LLa (_>^ >«j 
-L^ jJijj» LuLp. 

pl Jl=cj-m,Li Cil^iijJI (jjs <tl ml 1 11 Cjtj-i u i/i UU (jj-iJt ^^J-S! (jr 2 

JljJa CjI^J — t-u Juu ^^IjjiS/I i><ajie — lmJ ^ (jj^II j_tij — jJJLl ifiVI 

(jjj JjJmJt £j '1 1 ^1 Ijuk (^jfj lijjUJI 4_uj uil\ 4jui'i/l j»ljt3tj ml (jjs 

jijjej uiJJ Juu Cij^iaj (_,jJ! 4jjj i<-ill CjLvjJLI 5^^>-Li IsJj 3^>.^fl 
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tj U i l L L>-(jl3- j j^-j djj^juaJI CjL^Ib gjrr»nt Jli-a 



(jic ZjJloH jj^a (Jl a t"( 1 IjLA -iljj 1 4jl i^r t < rtl'iV <| 1 ^0 m'*!! <jjus^£. 
JUjjj ^yl^. L^JjJlS Cjjljj S^vVl Cljjiaj Jl9j 1(jr Li5jJLI i_ysuiic — iltl 

l_£ jJI j tj*iui>JI j_LsLil IjJJ^a Li^ajt (jlnj (_£ jJ! ^, 1 njUlli-LI j^upl i 1 »"^1 
^jV'nM V J-itJ 1 ii 11 JjajlJIj ^JLI uojV Loj i*-»-». JUij 
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H 



/m 



j! (JLi. Ji^>-J JU£: Lj^L>JI j! »1 irifVl (_ajLIoj CjIj-luuJI w Lc 1 1 <wt" 

|« ui» 4jj^jJI 4j uiVl .U S" I* (^ylll l^_usl£ La UJI 2^Llj Lj ^usU,i 

j»JL3 jj-o (jl^j ijjisIj-aVl (j^a-tse uu (j^o L-ijjJLaJI (jSLoJ £-^-*J O^iA' 

LdJjJ , (Hal Anger) jJu\ JL^* ^* ol^LSLI! 
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-w 1 



S* 'l 



t'* •' * 



ijljJjJI ifljLiS L$Jj J»j.|j (_>j/1j C^li Lolil 




Jj>i% djJa. jl^wj ^jjo^JI 




^LiVli iiLj «LjsjjJI 5 j ilt (j^o'g 
Loli 3juiV ^yiljLi jl^>- 



^«uALiJiJJ ijiH 3-*^ (J^L*-*^ Hy> J-±& Cs-^- - ) - c ^ " L*- 4 'JjJ iiVitlj 

ui3 4jjiaii^JI CjIj j«"tl (j I ^— SLtil (__v<a_iie__iuJ I I 
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■o 3 



4_* 



j <ji £^L*JI JjJUu £JJJ L** I j<,,ia .4-ulloj uttt I j 

— iVlj CjI^jjsLCJI i*U" £ru ^-a-->>"l 3^£>-t . La_i£ jt 

(jr^J^ J-l3j-«U (J jj9J -UJl>J ^ Lc JlC.1 i^ljJ 3 j.U^t I 

tn"i 1 1 IjUh 4 j^^aVl o ^sj Lili n 2_Lte^i OjLo>t JLSj .4-uiajVlj 3 jAjtAjt) 

.2000 f U oLaLi^f! 




2000 jxUli ^aLi^K alkali a^Vlj ojiPii^l 
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. 4xAjJo^JI ilil^utill ^-ust^JI (jJeJj mi" II 




4 . 



( ^J| Sjjj^JI u — 45ju ^ySeJ; illl "U^^ja JjJL=o (jSLjat ^ j Mj 
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<j— a J J V 4j uiLlv? jj »t liJL 



(j « i i ^> n J - p L*— 

SjjJlj £-U — iVI i_i J>*3 jj aVt eJ. £ 

4j iliil j Sltr» ill d jjkLij I ^jLjjiaj 



djL plj^aJI ^ak; ^ £-Li iVI <-3>AJ 

J}Li- (J <i"t nj i L» j-,! n-> a (jjj <^< ...» ,i o "OUa 

(_£jLa ilriinj Laj jjkj i L$J lUj-iJLl Jo uiaj! 

tfiluk (j^j J cLoj iij sej Jl9j ■ ^1 j '« j! 

l^i^i"rnj> <lu>JLI iUiiijJIj 3 > .. ; ;tl d^lLJI 
Ijjju «t^jiaj jl il — £ia Itj-^*- (jrt'f <1J j! 



" «oJit 
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(Energy Jliil aJU. ^ aJaUo jj> ^U-il «a.K.l Jj^jJ! lJujjuJI ,jU j 
jaTuuj <cjUj u> j! oU-^a 4ii» (^JLc (JjSj ^l.t- ^.Vlj • in Transient) 

<Li\j^.y 5jui^ a^Us tHicj v^u^yi^^^ia-ujii ajtiVi ^yijj 

^Lal^ VI i<tii tl < _ 1 1 1 nj V «tjl it *.\ idjLljj^>JI jl jJI ^yS .'J^-* J J J **' 

iii* i oli CjIjjjI «Lic giu ^Ls ' i -A c -3 ' f L£>?^' SjjJ! (j^a tjjj jSJV 

jl Jua ^^Jj (jj^pSLiyi udj_)j»o (^j^. L>oLj jlj n't i »1 j* J-£> ' t"» 'n't <- ■ u nj 
CjI^jjLi]| ^j/h i LiJLlA ,jp3 I JUfc ijm (jlf i^lr 1 iSLLs ' 'l ■ -"^1 j_a^iJ 

I JlC L*j5 i(j jj^a^ac. £-L» ii) (j^o 1^ ilc* 1 ^yS ^na i'itl 4j ui\ (jia£Dj 

p t a (j! Ja^JI (j^J ■ ST ' *'.' ^ l5L>^ * "'VI (j_a Uaj uij 

jjjls ^C.) l_3>UJI ^ <Gp& (aU u.ra.nll <>a £jLlil (jjjll ^Lt-iVI 
4_aLc AJlu^sj . ( _ > i3jVl jjJJ 4 La Jaj uj VI (Jj-^J V J '((jjjj^ <LSj1o 

jl\ tsi aj jjm tlitl ■■ j 4aAj_ila j.)Ll^o ^a <f .t 1 n (jJ^l^ ^J*" <*»Vlj 
Cil a j, itVitl « i ^IjViihI (j^aj 1 ii^UI CjVLwsjVL? £jl ...'VI jjjua (j_a 
aJflLU oLjj-, MiaL^laJjjll j Jtc.4t MiVlj .3jjUllj 5-LaU.ll} 3 jf-LluJI 
ajtjiVlj i_aj^jj5Liilj jjjl^JI CjLvj^ J^_jit3j .4ji u/tj diLv^aj 4-tixaieJ^a 



4iLLs i£lia3 V I .«LLiie — loj ^Ijil |>UUll ^ f UI Cjlli^ oL-ijujCj 
fljjJI (j^a jj^pSJJ aJIjl^ ^jLuijV! aja- 1 n'il ^ 4j n^p CjI^Ju il)ljL>-V ij^K 
La^ - Jaii <.,i,n'i Jj .aJj^XI dj^iVl ^ JL>JI La^ iL^J^L»- j-aJ 
j_a Sj jJI ^i-T (_,JJ jl Jua (j— a Jilu ^^jJI O^jj^pSLIVI <_) jujj — j 
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dJalio |J rti m '^■j—-" - t .j (J^>- jaj La JU*fl 4_LjJJLI 4_*_i2iVl La! 

(jjo 3j^j*ia CjLij^jSJVI J) t U "a MjjjJI Jajpl 4^LLs JU^J <*£jj>- 4°allo 
t_JLui La-AjLvl (>Ujj! Lu^$£ 4j^U"itl SjjJt j»l ui2u\ 4_u — uuaj L$j|jj 

.(Lgjja CjLij^"i5v.1VI ^JO>- JutJ SjjJI ^ 7l i"f 1, 1 *j-»JI _a-*j) 

Ji-b 3,i^"«U 4_iLLaJI jj^Si (jJ>ll >ji ^L» — i)M 1 «£j 

tiDJuej }Ls <l$j| jju ol jjj^jSJVI Jajj 4"aUo (j^a Jjsl Jaj^l JLa — ^ujJI 

(Natural sources) 4 j«nU LaJ La^*£. £b — <1VI j^L^aj -tlrs?'^ 

(jja i4 tc \ 'i i/-» I alj iAj^lIIj n t\ ^yJLajj 4jL%j ui 4UI j_Lx-3 

4julVl juJjS SjjL^aJl 4ju5.Vk (Manmade) j .m .11 j-i^ 



ajiat 






£-L»_u/J CjL»-^a 
4j i iijtrtLutjOj^^ 






(_)M ,<"itl 4jLii| 4 nr<.iiilJ! 4juiiVl («Jkjija ■ 


4 if ,„a'n\\ 3^** ^ * '*' (j " . t-» • < « =3"*- * 


^1 » mi) CjL».j-a 


a..;..,,,)! 4jl^>Vi ■ 


LaLi SjLiil ■ 


UJI 4^1 ■ 


4Jjj^ 


4_l>-jJ,Ij 4-JI i uli Imil ■ 


CjLij^j^ojJlII B 
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1 1 J^v-Aj . . . CjIjjJLJI jjj—Sjl! , t -»-Tt CjLlljjJI «J-Aj tCjljLjj->- 4 ij£La O^*' 

iiill (< J-*3 i«3.tOm» JL 4 j^jJjsoVI iiitl luJJ 

4jJLu/ (e) oLijpSj^/l <_S>Li. l^J 'Umt_i iijl&j iistAJI i±».^a 
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.(«jjjl jJo£) Sjj^JL) ii»a*JLI (^JLpiiyi t_3M»JI j {ya jjl&j j — kuo] 

-10 x 1 

.^15-10 x 1 



/e/ ^ \ \e 

I I I 
i i r 

Ml 




e / / 



i3l j-JLj iixL>JLI i_sM-»JLi Sjj^-^ll cjljjLpSLiyi jJlc ^« LaLu ^gjl ■ «"j Sj jJI 

4j J-«_>JJ (jJj'- 1 -^ ->JJ«Jlj oUjjjjJI j<JiC i_3jjuj «< — uiSLl!«j 

(CjUj^jjjJJI + CjUjjj^jJI) CjI jjjKj_ii!l Jjic <-3jJ«J 1 1 m (Z) j «J-l^ 

jJUi (X) j-uaI»JI 3j jJ (jjSLi l£1I jbj '(A) j-*jJL> j^JiJ 'cjJ^' -SJutllj 
LLlLjui£>*-' (^JJ 3jj ^ (^jjJI jjutll (_3>Lli.!j .(A) Cr Jj^ jjlrj (Z) ^jj 

\ 1 'm iCjljjL>JJjj L^jI jjj JL>- jj 'i? <±tj-«- < 1 uu (jJj^ JJLCJ i ( _ 7 jjLp$J'j|l 

(*-* li>J"*"' 'j inif 16 (^pa^j^l (^JJ i^LusJ i^jjjIjjJIj u g" n j tj^JJ 1 'jl^W 



45 



jjaLu i£a-9 tiil i-Aa i4_be <*uJI «"Uj^ajs oljjja^j ^Ir S I j lll * --" 

Sl^JLJI <"i u rn I j «» ^^JjJI «jutij ' j^*. 1 ^ J 1 3 ' *"* * .' ^jLj^jj^jJI Cj^-i 

l_$^al\ ( _ y j* j i I ^ i a ^-J^t lSJ-'V ^Lso I <3 't ^hf^- • l^jl-ja^-" '"'j" '"""j 

^jsLjUlI 3a*a O—* J i'^ ■' «J^k i£j^*JI Ja J^JI 3a*9 (jt ,^1 1**->J 

J-aJU V «J-ik t£jj)iJI Jo-i^JI (j^Ij • 1 »-a SljjJI CjLjjSLa JaJj ^3 !} 

aljjJI (Ji-l-i oLjjJS^oill i_< jjjj (jL*9 djlcj tljL>- "** ^J^l 

Cm h'* 'l I jj <GI i« <u iflljjJI uA <ULi- 4jLii) jj^a J-aLc j & 

i'i^iinl (j ""»« .' (j-' 5 1 j i"i« ' 4-jj_^9 Cilfll. ma 1 I if Si ajJI (Ji-I J CjLj jt^jj 'H 
SljJLll ^jjuajj kLlj^^SJ! _p3L"*"JI j*9 (jjo j .i ^J^l (_£ JJ— /Jl daj^JI 4*9 

1 g t «Ji£.Ljjua CjI j^J&ajjJI (~i nt^' il j J Lal .jIjjj u/1 2JL>- 

^ « 1 1 jl CjLjjj^jjJI J J c (jlr lj j*!^ oLjg^Jaj'itl J J f jlj jt ((jia «J 

^1 nVtj «SIjJlJI J i-lj AjajjJI ^aJill j — jjG < *)« iX i^JjJ (XUj (jj 3 

4JL>- 3|jj jt 5^ rt" 1 11 a (j 1 1 11*13 'jlj-*i"""l j*^ 1 ^- SljaJI 

.(Excited State) «jlin^J 

(jV (Jj-iu ">j-*j*i — 1-ui.l ^j^- aj^jVI (jLis 4»j iU1I ^yia ii 3jL»Sj 

2l 3JJI ^jto "1 jL*j (jt ju V *j"i 1 11VI t jufc 1L1 jLxj j . . ,. « ^ 1 ■ ^-»" 

jjs-VI ^ajJI (j^JJ Jj — =<=^3 ' W*^J^5^ ^^-^ (J i^ij-t. (Ji-I jJ! (j— J» 

(jjtjjj- (jr") Sl^oJI ^ 1 n n m jl '((_) «1 1 jl l-jj-'JLH '^.l? (J^-y (1)JLH .W- 1 ) 
U-a tjl J Xu J ,\ aju 

4 jl a f u a 1 11*13 .^a- 1 ^ i« 1 al^j (jaSLja i(J xfl (j^a SljjJI djlr d< il^ 

^"lijj t^jjl iillll (j^C-L» liiiVl (JistllL Ij/il ... ^'.1 j| oLjjSLa (_)L>Ji 

djsLIaj ti j ■ -jUl ~i« ^ ^L»- >° 1 3 .' ~*~ 1 ' ^> '"'1 1 j ■ (3^-^1 I j *"* 
^U-iVI jt) ^jyJI ^LlAiVL i_<3jjt3 oL>-^J,1j Cjlaj 1 n->J1 6jufej . 4_j a^j 
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' I n 'i 1 1 ( Z i_<J JJulII ijjloj Vgi j • Cilj j Lgjtj jjItVitl i— 3j %") 

oj^ilajj - (H - 1) 1 (jyvjj^l Jgllj >rx'ic JHoj "A ii&J! JJUC ^—3 

(jjLflj <d ^j^jj^jjJI j) d.j,->- i(H - 3) 3 ^j_pjpJlj - (D - 2) 2 pjj — jjjjjJ! 

jl 0 '■"< (A = 2) i rt llVa ilaSUI JJuc Lilu — ^.JjJj^i! mJj jJI JJ — iJI 
SjjJ A 3JjSL!l JJuc I n mi .jjj^pjjjj (j^jj^J ^le. i£ji><J («j^jJjjJl!! Sji <Mj — i 

^jj jjucj A3 = 3 2±& jj^. <d ^jJlj ^^pjpJI y—a JL*JI dJ — 

^« ' j '"'l 'jj'jj'-lt j j c. ^ii ' l~ ^ a I ^ <f ( fil'r-ej I «1 ij ) 1 j t<-*'< *\\ 3lj_ij 

jM fc»'.tl ajuk (jt ^i^i t4jijiJ.!^jUkxJI y 1 1 imJ 1 I » i°ii a (jjS-J^jl tVil l 

SJljJJ.! CjLcLlJoVI <_>^»J (j}^-^' '— 'J "J ■ 3j <i" 1 1 1 a 

^JLjJLij 'S^-a-l 2Lj^j| ^ 1 1 L^IL»-! cLiM 4_jjjVl aJUk jj_a 

. ojJcullmja j 't c 




3 jiint->l*i4«j^SJt iI>L>.^U 

JG jt J S" i"l ClUjJ 4-1 iiljlr-l l, i«« j^$SLll Lili 3- jll 

-tlo V 'r * «j ^ (j\l\jx-a (3—-° OJ^-^J l,: J — t*ai\ te-J — 

^ j" "j i j i K\\ ^jvjII JjJaJIjj t'* in\\ JJJ^jJI ot!> i_ajjjj ^ .i t ,lj j — J- 5 ^' 

(>>-jII J_jJcJIj jji<1I >IJI oli VaVL aj^tj 3jm,,iII 4t m, V L» 
ijij 3jl>-^j (jj/Lajj (j^sjJI (J^L>- J- 1 -" j-* "^j^' -^-LHJ 

i_kxLiJI a_iij jJI (« "-"j-!! j^^JiJ 'oL>-jII iJS^ i jtjisjj ^jJLjJI p '"^-llj 

.L>j>il Oi^ 1 4 J" ( j ' i i jIti Uajj^SLII 
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^1 J^kll. 



T 



A 


A 


tL^kJIoUjll i^l cyi JjjIjjJI UA'rfl ^jil .^1 j^iJUi'tft 




ii A Q 





f-U^VI yU*) a^oiiJI 4julVl Jl\ Jo^l; ^ j-jjOy ljh oSJI J^kJI 
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(a) ujisuuii- 1 

j» jjlj^tl 3j jJ Si JJ j i"i «j 1 — ilt 4 — s liJ CjLaj — ,jja ^«j — ui> {jlii 

i»l 4oW. *L3l ^ iaLkj Lili 3« .«TjIUmj <(He - 4) 4 - 

i lj 1 1 n 'i 4-jJLc 3 j j LAJl . 3jJ£j uJLl ^JC ja^sLinJI 4jjj| 

(jSL^j i.^ijv i jIjJll ^ I f «Gjjlfl i ?i 1 1 ?-»_) Lo^a (4_IJ>.^it 4ilsE — UI (^JJ 

<jLil! 3 1 j , „ LaJT 3-» iil 4jljjjJI Ja*j I JlAj -^JJ 3Ja uil^J «LaLSjJ 

2_* iS/ (jl p m-»- t^yajJ^ I (j^Jj -<>>\jL»J! 2JL». ^ 

' «j ■-■'*» j? j-LJI j! 3* "■'"■■■ > ^l iJj>i-> ijJ"- Lili. I J LijjLi Lili 

. (^jLiJI £ys (JLc jJ^Sj m*»»tl L^Li. (jis^JU 4 ■yj'i i "j-i^t JJ-^ 3 „'J "**J 

i(U — 238) 238 — j» ^jjlj^jJ! j i.Vir Lili 3_« u/! 4_1S_«1 

j inir 3l^j I o i» ^Ol^j (^JJ — 238 j^jjjlj^jjl 3|jj ^> i n 7i n '."n*». 

(Lili (He - 4) 4 - pjAjfll (Th - 234) 234 - 



(P-)i-JLuJI LLuiUuil- Y 

SJsiLLaj jjlUinj S| (j— a £>*J iTjLjj^pSLJJ 3jL±C ^Jb taj 4j i! 

4jjiVI 4jut> ^lijj . 4_jJLui 4_ijj^£ 4 itt 1« Cil j Cj\ n t • L$jJ ^1 t4_i^j 

ul\ «U^jsjj jjjj uJLI ^>J£. j mitll 3l^j oUj^jjjj JL>>1 (JL><J o ' * f I Si 

jj^o Jb^-J Lh^o i3jj« 1,^1 4JLi£ CjI j Lgj^SLi Lili (jjC Ljj-1 <L*-ul j J i"nj . {jjfijjj 

djuil ^ L*.jU-j LJj-lj 4jli^JI ^Lju^U j»jJj I jjj . L^Lliy <<\ j"u.i>LJI 

( _ r »-jLiJI (jIo^jllII clil j^yi jjl lojVI j<i 1 nrw ^l^li-l ^jt^~ uij ^ij-v- . liu 

SJU. ^ L\^i (jl Jjj u/ L»£) £j*is<=j (^yli-l jJI (jis jj»jJ! (j' L»£ . LjJ 

ina (>« ^?l!ui (C - 4) 4 - 0>i>^" J f'*-±3 -(J^' *Ll»SLj (>SUj Lili djuil 
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((3+) 5L*.jll Li^SjLiiijlCjljjjpjj^J! - 3 



. 3_l>- j-« ^jj^^ d_be i j j 4jI -2«! UHj al"O I J ,^j^",<tV t ^ 'l ) 

LaJ-i£.j .(jjj^JjjJ (JJ — II <Ujj>oj^5j — i_uJL! jUfL j i^'nll 3l^j CjUjjj^j J »-l 

( _ 7 jJI diljjipiSLjyi J »-l jjo 3^ i"iL_a j>,itn^j 2l^JLl! jjjo OJLPii?^ j I U i 

jjlc jj-»£3 i^jjjLpSJVIj (jj^—jjj^jJ I ) Lajb5l£ li^ilLii iSljjJI jjjG 

SJaUo ^JJ JjSJI J^«jj i^I .«I ^ (jj^l LaLc. ^ (jd£.Lt ij 

.(Annihalation Process) (^^Ull LhW>^ «jl* w 1 ■ -~j 

.(J^Uj^pjj^JI jjLual VlfLa (C - ll) ll - (j^j^SJI jjjjuj 

(PjOLj^jjjJI -4 

^jjjj .iUri^ JL».lj (jjjj^j (^jjO (jj^Ti i, L ij'>- i^j^-jjJU^JI Sji S^jj (Jj-4J 4 it 

^jj I a L t if j . JugJ! <-liljj (IjuLjj I I ' i-» CjLjajaj_JI 

. <L*-ul« jjLtaj jl t -v ^x*aLic "*LjajI jJLaLjuJI ^j^» 1 

(n) CDj^jfciiJl - 5 

j ir-wf. 3|jj IjLcLa d_ia Sljj^liej jKj Vj .oljill (jjljJI (jj^^ UtiPj.!'^ 
La£ . LajUoJuj! J^Li- Ztj ii'i i n U Sipili (jjO 4jjaj 4flUaj (jjj^JajiJ! J^ilaJja 

«LaliaJI jj^j iii__p- SjjjjJI cj^I clill Ji-lj cjI j^p^iill ■■■"j 

3Jj_^ — u,j CjIj jJI 3'_>ii-l ^jU" coj i , L ._!->■ . Lo>^ UjUia <-il-tj ...-w- 

1 ^ 'm i j^Lo -^J^J j»JUii 3j TTi t ii a 4j»jt ^Jj I j^'-'j -3 \\. i 
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4 — «jit (j-J (_y«a— jAJ I j i^jjlS J iC djlu^a jjLi^a (^JJ ^Tj ■ 1 1 p 1 1 4_l>J| 

(Cf — 252) 252 — j* j — jjj^iLJlsLJl j » ^ ^ j * • cjI__j^jj_l1!I 

ji 

Cj^Lajtll |»ljLjej — uiL LicLuo it j ,^.'..11 | j_Aa .oljj^JjjjJI jjl i-ia JL>- 1 
. LjJ t j ili j, > <<-i a J^>-JJ V (.*" <J"^- jju-a^ 4jj^jJI 
jl U i"i tl lllljL>-V 4jj^jJI Cj^LtLflll (Ji-lj '"'l 'Jj'jj'^ j 'l ^i.lVffii'tj 
■>! ii" i ipa . di^LcLalL i^JJ-i ^JLiuuiJ (j^lj f\M J lj_>i^ (J ' "L 

jAjjjj j-=tJI i>Ljj» <Ll>oj <Lu^SJ| 3«! Uli JLiJjj t_^& «LjjjJI di^LcLill (jja 
y (-kJjieji ^ eJJuLlll oJI CjLal Jij-" i hVI oli 4j« iHI jjUaill 

Vl « jufc (j» AjLsoJJ ^UoU. 

L^jjjj! j»j^J u "illj (^jn-jjJlj^JI tljljj ^ l'* (_£jj£eJ (*'i - j*>- . CjI 'Jj'jJ 'H 

.(D - 2) 2 - ^jj^jjjjjJ! «ijajl (jJJ SJjjtLa oLjj^j^iill jj^l ■ I ■ 

(Y) ui*2uui,t- 6 

J^Ls Cjl j LaLc. 4j ililj ^ , „jUl /.jj jCll cJiJoJI ^JJ LaLc dji ilt ^ «i'iil 

( i nf 5j iVi i ii U jac (j/it i jjjd LaLc 4jluiI < *• i « j ilj .(JLc ' JJ""*' 

i» lit (j^Uaj! jjjj i^ij,->. . L^jljjSLs (JL*jj ji j»! i ii rt'iVLi LaJ < I >,« iXl 

Ja^aj i LaLc ioJuV iiiL»jj| (_y£.L« «jiVI JiaaJI tliljlof (j/iti ^ Ijjj jt LiJl 

(^4^ «>if^ «J^J 4jJLc 4^LL= LaLc. djLiitj .jljii'iiiiVI i!L>- (^JJ <bpVl 
j^Lua^a JLvl jj4 (Co - 60) 60 - cJjjSJI j ftty .,JjJ5jJ\ j&iaaJlj jl^il <jl>o-l 
^^LjJLj 4 jla»H >i i nlj liiLpJI j»ljjVl (_>ii*J jM^- j»jitj uuj LaLc. 4ji i! 

2jl<iVI «ju» ^ SjLsjitj .jljii-VI 4JLl!I LjjjjlD IjJoj a^j-i«tl 3. ,-.S )\> 

.,_y>\-Lajl\ (JlLa JLc ^jll^ JJLC jj^Lic. jjja a^jii^ia ' ""' 

(X - Ray) y^uJ) ijui'vi - 7 
liia^. i^^aljjJlj << «jjtitl <JT ^ LaLc. i» lit 3 j n uJI <L« iiVl 3^" 

4_»_iI,S/Ls . I ^ " i ^ Uoj 1 £i i^i i a lJ S i U n'! ( nl'i'eja 4 j i inWLiVaj^^ CjLvj^a LjjJ 
Ijl^J I i^-ij i^^. ^uma JjjKJI 4_»_jiV ^jjj! SUinl^j LicLLlo jj^j SuiujJI 
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Ljjjjjs Ijlaij . LaLc. 3ji il ^ N j 1 * Lfcjjpj L^LU J-Sjj 'ch=>j «J' 

<j^l j^Vl JjJulU AuuhW -^1 f J V'< i .n JjljSS-VI (^ic 4.JUJI 
JyJuuM (^JJ iisL^J mJj m.iII («jji^Jt »1 inrV cr*i) jjjj^ajM 4 mUII 

j i"i «~t j . Ltj^f j 2/-I cjI c I U g ( _ 7 ^ ( _ 7 £.Li iVI ^jj.nVill ol jl <r ^ 



(Cosmic Rays) iai^sui Juuivi - 8 

(jJbJ . (jiajVl i—£^~i 4Jax>JU Ciljjfellj < » <J J_A j, 1 1/1 1 

l"j 'j LnJl CjI «J'">J ^^JLAj^^J CjUjjjjjJIS 4jj^j CjI nit «y (jC SjLi^ 
. 4jj^s j jf lg jlf 1 4j i njlnl i« »jj-4$ CjL>-jjo Cr^- 'J^-^ Lfj-*^ CjL»j — "»>-J 

(_$^>J! i_3Mill 3 ai]n\ (^jVl c^^HJ 4jbej m 41JI Lp. J — 5J j 

AjUfe jj^a 4_jlj9^JL! (j «J jin £j<-*£ (J n't 
LnJl «LuSil j ;*'»"j 4jjjJJI i» liiVl (j* £j_>>t A J >*"J ^ i /i"n Jjj — "-u Lc-«J 

j I «i mi il^itaj] SJLubj «lsjj ^yiSj d u-y» jljji-VI ^yic Sjjjb L^l (CX) 
, jl j^VI ^ Sjai jisVl (X - Ray) 3m...tl a^Vl 3 (y) UU a^-^t 



.^Wl JSLiJL 



p 



* * * 
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^^sej i .lili i. m*\>1JI CjIj illJu-.j jjy 

iJIjV ^ ^Ua >o2 V khll\ ff «>- ^ L ^ JI 
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jlL*H t }±^>- iij|jL>-j i_<j — oij jls ^1 4j^iJI jJJJI 4_» if Ji* (jLp-Vl 

jlI^JI ii^ie^, (_o — ^ jlSs i_lijj| > 5-J.I 3ji — cdJaS'j .(Pace makers) 

(Jiyj <U — i>U '"jypl jJLnallj .j^LUI jL^jsJIj (^jlIIj J LsJI 

tj n g m i 1 I_3 i^^^-f 4 jr 1 i isy j\\ (jr^ ijuJI t^ - ^ 1 -ni' iTl 

Olij jJU^aj I oJLt^J mrtijtl Jj^ 3 liVlj *jt>*"J Uj iX jj, , ( »— »~t 

|ju>. ojjj^' 4_iJoj ->^l cr 3 U>i>^' 'J'"^ er^^i U!j-?y— 

^■«■i .Utt ^UuiVl - 1 

oiSL^J a,„ r u a^j^Jl ^ ^Vl a, ,.,;» u «mMI g- 1. .t,?! j < 

Jail gl. AVI I 

1 J-J-oj i^jjJ' ^<yi <■! «ilf £-a (jjl_*aJL) I j y^ij) J7»H pL»ic. 

jjL^OjO j« 1 n ii 'n j . «LluojS/I Zj£J\ ^>JJL3jj (3^' ,, J' ^J^nl ^, 'J^} 

SjjLi^s l!jLi.Ijlu<Jj a^jj^JI SjuiVI ur&J jjL^olxi ^JJ iUII ^IjlJuVI 

i 4 iniii (ji lujVI 1 ii-v (j a 5j.al iri lIjLcL» 4jiisjV! 3j >5taJI (jja 

J^ill L4I (jis^jLO (jlJI 5JljLaJI 4_jj i 1 ,1 1 1 4_X.^>_»JI (^Lc^vJ cla cujio jJLajj 

LiiiiL, ^jui) ,„ll i..mUIIj «li^i ,«JU ,^J| 3, ,„i :Sievert (SV) cjjjjj ■■■(*) 
i»U (ji». d^U: cjlS ^1 i^K'll ^U-iVl 4^>>- o"W* oj^-j (^r*_5 .(Rolf Sievert) 
.[sj^JU] (1 sv = 100 rem) aiU JjUj j^I^JIo^Jl^JIj .(rem) ^jJl sj^-jj 1985 
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44*11 

a,fj^SJI5LiuiVl(l - 1) 

Ji-lj iliJL>o L ^ji\ 3 Jaj-Llt 0>Lc.UuJI (j a a_uaSLJI 5-« «5<V| i *■ i « i i"t 

Liic. jj±x-a (j iio mi 1 1 tiil j^j i Lij 3V>j-».tl 4 Aliitl CjIjj*J.I •* i H 

(j^a tjj^JJJ '<jJj^l 3ji iVb 3_* iVl aju* o mMj 3_i ingMill 

oli olji 3jjjtj %14 3 i M! 'i i Lili (Jlil aji»-*- J % 85 3-j <jilj tliljjjjL>j 

Cjlj 3_* jiVl fljukj .% 1 3-j luJu tiiljj i26 4 (j^a fjjj ->J^ 

MjjJl 3_u^ijVl 5; <U mJ>»JI i-SMjlJIj jVlt-w.Vij 5 Jl^. (jt>ii-l 3— ^Ua 

cLp-Vl jj-uare-d ^yJLsjj 4jLstj u/ <tiJI I fliil-^. I j<j it-> LjjIjSj ^J-> J f' V 

(j^al if-i" al (jjj jOl m-wII I JtJfc < 4jt.il/VI Djuk jjja (jisjVl (_i£a£ Cr^- 

Liu, a. mm juin Uiu dJjVi j£ji a. .lVi <>» 5 ^ a. ,„•, 

■>seJI ~ U ■■■ J-^J 4-UJal lJI aj« iVl ^a %0.05 ^tj Aj 

^^i i^'iti 1 j $j a_^aii ^j—i-t a_j <it <~i 0 ij a^Li>yL> <a lij 

( _ J _4ij 4jLjii_o ^jUij 3 J^c jjjs (jjSLjjj 4_j^_)L!ijl 4_u^£LJI 4 « miVIj a i n") 

(C - 14) 14 -o>L^JIj(Be- 7) 7 - fj^tL^JIj (H-3) 3 - o^-jjJy^l 

.(Na - 22) 22- ^j-pj.Mlj 

tfj^J 4jj>JI LliLijlSJIj jjl uij^U (jyC-L» L^J-*-^' jlj-ia i rth'Wu 

J ir I j" ■ uii Jlj^j i^m->- i(jisjVl jtJa u/ ^a^jlSLa i_3^LiiL) 3j iVl 

(J.a<j La^a iUSII (jj juk ^ > njt->Lljt-H (JLatil S^lj^J 3 £t i ^ lUiill 

Jij^j La^ ij^La^/l u^\-i (_y^£- >Jy^J ^ <^jLa-j f n-+\\ ^^s»- ( _ t 1j£- 

elLa lm ^3-> t.Nj"*. j^e-ii\ (2>^- l-l*-^jjt Lai^ jlu) <La I tiaj? 

ic^»J! j, I nij . 4ji o juk i^i'ial ,J.a<j (_J jJI (_JajJI «Jl 

(_gj)"i i n a ^Lajj! ( _ T liI. «LujSJI 4jlcu^U (_y$j «"H 4_3tjjj ajL^ill 3jj ; . .,tl 
j^. C j- a 1.07 JJJL>. Cj^ <ij i n j(^£Lija 0.27 JjJL>. (^yS i a ^je_JI 

jjjSj liili (jjicj <j =tjJI JtJo u (j^. j»J^ i_flVT 10 £L£Sjl <J ^- <^Jj-aJ " 

idjjiVl oJ-^i Luojjli^j^VI p /t. i'tljM Uli i j X . „II j"X tlj jUtl 

a_^j£j| aj^vi (>a jj^u a^j', ,.,n ajitiil ^^>JI Jia — LMjpm jjijj 

3jLaJtJLI 3^j^>JI (^JLoa-J (j^a /16 ^cj (_^t j»L«JI Ojjaj u, 0 lha 0.39 
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~jlu±SH\ 5^^1(2 - 1) 

(In - 115) 115 - f> _jjLiyij (K - 40) 40 - f J j . „ts^JI L_4*a! 
i.MiJI a^U-^yi J_^>UJ! 4iU»J (Rb - 87) 87 - ^^jloj^Ij 

(U - 235) 235 - f^lj^Jlj (U - 238) 238 - ^j-^b^JI *j 

(jL j — jllVitl oli & j i »i"mj i(Th - 232) 232 — j»j jj^UIj 

t (K - 40) 40 - .„Ls^JU la_^. 4_ L^L L4) j-^Ji < * S^jis 

3n1"<V« £j _j jT «jjt u tj i» iJLI j jUijJ! « j & ->j >.j <£■>}— ±3 

. liuj L_iJl o1<m ULi 4« Al J-A* i_ uji! oUI . . ^ Vl 

^j^-jli-J j_jX.Lt i/J (jlsjjj djjJL». jjLtajJI tfJUk -^.J^J S-H "^LJ 

( _ t LlA 1 jjlaJL) j itl Lgjjs L«j (_psjVl jtlojjj (j n j tTt (_yi!l <Li»JI (~tl mI£U 
,J\ a^cl jjJl ij/J! <>• J2lu .(K - 40) 40 - f^LT^JI JIHI 

(__;jJj <iU iLol^p. jt I — jjLi *l ic (jl^ tlj — u *l juill «djLij J5ii>- (j « 

Sjjj^ai. SjLj^J j»JLiti uiJ (_yjJI 4jcl_<jJI 3JU uiVlj ilil i i/->iej,l j»l jiej u/l 

djclj^JI SjpJI Ji-h Jjl^JII jl ^il 3j — l^u <_,_)} l^ij».LoJ j^jj 3jpJl 

^'mVi <-i-l>- ((jl ^jls-JIj (j I uijVI 4jLi (_<; JL*jj (__;jdlj CjLuJI Ji-lj |«J (j^»_j) 

(_>>a <Li t-u-l ( _ T Ls. L&jjjL) (_£jjjo (_ y l!l d)La u/_^a]I SjLa £ys £j\ i i ,-i-rJ.I «Ju* 

.(U -238) 238 -^ljjJI 

jJl2j 4£.^asj (jl 1 n't^\J Lo-jLi. Lua^jtj 4_uisjVl LaLc. 3 . < ■ . ■ ..'ij 

^0.48 

(j^a jjLoujyi ^ i i i -w Ji. Jy (_$jJI 4_LtisjVl 5j Mirtll (j^s iaoLiJI 2j i^U 

^J-ituu (^ylLw 0.29 JjJLv (^ (^J v'j ^'j *ljuJI «UjLu JMi. 

•fwl^ 

5 j i/Lw glL ^ miU (jjjt^JI jLc. (j£. iiujL»JI (j>a J J V I Lkj 

(jjjljijj i«( — jjisjVl oj — liiiJI (jjo ^ — Ali j»jJjl_>JI j i>-<if J54-5t*_u»l (j a 

,(Rn - 222) 222 
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MM< (U.>< J'U* 

u « ,„jj (Rn - 222) 222 - oj->L>J ( Ra - 226 ) 226 - fj-i-»' ^ 
(Ra - 224) 224- J^L^^t ^ 220 - ojjj-j > -^t 

gZu (Ac - 219) 219 - ^ j n-^t LAjt o^uuj (Rn - 219) 219 - <j>>L>J 

.(Ra - 223) 223- J}U*^I <>» 

a.,.UH ^ hj-^-j j-J^Vl >a (Rn - 222) 222 - <jj->1 jJI jL-A? 

jjj 1 d 1 (jji jJj l— u\_l«> (J_aLi. j t c. ^— *J (j— J^-i-VI £yjj j Iri i 1 1 (j o 

jLc. 4_jl I s5.j /■<> -lj jtl 4__alX(j a 0 Irt <OaliSj <4j»jIj Vj 

(jjjljjl CjI JlJ^j ^ a i n"i 4ji uua jjllaj <d^l *»■ o iVil {yC '- 'J*>- J- — 

(Pb - 218) 218- (^I—^jJIj (Po - 218) 218- ^j^j^l Lr ^ 3 
L«£ <a>s UJI oUi ...-w J>LLil (_uL>. ^Jl (Bi - 218) 21 8- i^JuJIj 

<* i ii A "o (_$jJI dl^^JI J>L>- <jl uijVI ^ — tu> (jjjtjJI jLc. Ji-Jy 

(■\-j-A\ jl^aj 4j>t)t (j o (3— (jjjIjJI jl — i-fl 1 4__ij ,Mj (^jJI cl — llj 

(jja 4 m« a <__i uij (j,^ j»Li- -ll J a L^jljaSLa — a JLJ ^ UJI 

(U - 235) 235- ^^..uljjJlj (U - 238) 238- ^^Ij^Jt j-^L^ 

.(Th- 232)232- ^p\ 3 

aj (j-dLaj^JU tUlj sl^Li «La-ljial ^ — !J ^ mi 1 1 (jj- 5 ^' LSAjiJ 

jt a_siai ^uVi j jji_ai jt a^^mi ^uVi ^ jiui „Ij-^k 

CjIj_l*jJI l _Li-l-i jt |» j jjIj^JI j<l>-LLo Lloj i ««i V ij^>-L>J.tj |«j>>mi (J i» t J 

aji MMtl j-^Jjo (jl^ Lal£ ojj£_>j t_< i-uj JyljjJj iaU5jj>JI oLjJ.1 jLTj jl^jS/tj 

i4jj£jj.l ajj^JI Cr it 4j£ JU'm'i^pJI ,jiiJI 3..«i<^II (jSLaSMj JjLJLlS 

jJJLS a^vjliil (j^UVl <yj d_j l^JI <_Laj I a I j i <a_u3^>J! jLjVl j£j 

. jL*_JIj jL^jVlj <LuJbLj^J! iJjIjJI j 1 _^' Jl3, J' J 
tljji tj^) OJ-^^J ^ 3^ (3^ iSijjjjil 4 jl a<* tfljjl tfjj uaJI usjjj 

CjI J-ilj ^*ii"i^ fl iXVI ^^js t J pj 4_ul ^Jl Cj^\ i^aj»^>JI J 3-1 J 

LaJT 3.« (jlUn aju* JM-a-.ai^VI a jlaf ftl-ul 4j ill UJ-^'j-" 

4jL^5^I (Jl a"i-t-l (jjs JLjjj Laj i(j05>JI ij^-l^ (_>Alaj (^yill LaLc-J I "n ij 
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i**Ut «lWl4fti*lt4.>UI «Mil 



jll JSJ 4 jl «<U ^Hl / Jj^u 148 4 .. «tj^Vl 

. (Rn - 222) 222- <jj->l ^1 jLiJ <>^ lP= >^ cr^l 




(jOj^JI ^^Ij J^llo-O (jy l]t Lili oUj.m'K J!l*J 
<JJC_cujV| jjk Jj L-.-u.liiJ Lo i4_pj| <L*_cujVl 4.U ml^J Italia ^ya'i 

-jjUo^-tjiJI ^y5j-jQ-i L^jjLcoJ (JL»IL>.| 
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tUrill j<Um 



iaLua^/Lj 1 LSa-u ^ cu-aLi-aJ! JjL2JLj (jjjl^JI jLc »1 o I» II 4j — iua. 

jjj^-ill jLcj ^>jLst__uJI (jLioj jjitaJlj ^jUail ya <L»oLi)l SjJcjVI !J 

(jjSLj JL3 1 Lls-lj Lul^j* LjjJj L4C (Jjaj ii rtjjCitl Sj^»- 1 yja jjl ill 

ielii.1 J ,JSi (j iijSU jjjljjl jLc. 4-ujij ^^ic J. .Ti m i j «Ju>. ^^ic ljr j^. — u ( _ r ij-a J£J 

ajjelll CjL^I j jIkjj ■(Radon Map) oj-ilj II iioj^iej <-S^ju La j ikj 

liiaj^jJI tfju» juiij ^ ^JLlII mJjj uu> 4la liLill JjjJI ya 4-iSj^aVl 

t j^l i uli ^ I ■ (J^-" 1 ^L^ - " j if j • *L?^i oj-^j-^ 4Joj^>- i-ij**. 

4jl3JU JU.I ,3-0 j_ Lua JjLiLa Jj-UI Ji-lj Oj- 5 './^ ^ "° J-^JJ *->L^ "< 

<_Li-l -> jLill ^J^p 4 i mi i ii Vilj . 3 jLgJkll i j-4 ( _ r Lc 4Ja^a». t — uJI 

SjpJI ya jUJI jLij j-U ^IjJLsJIj CiLuisjVI ^yic «LljLc jljja J-^»>i <Jjl — 1X1 

^rijiiVil «JLl>- 3jj uaj (Jj-UI 4jj^j (»>Lj La£ . Jj lll Ji-I J ^1 Ja jI^jJIj 

Ji-lj (jji jUJI i.iTiii ^,lf (_L«JLi 4js^j j Unlj-a ^.i^J ^jJJ itaLusJ . jlill 4 1 1 n t 
■ i_)j)IUU JjjJLI ^ jUJI 4 i m 't ^Ldjjl JU. ^ 4\ajIj cLLloj «Ls-jli. ^Jl JjJl.1 

4j^iinll icjj>JI (Rn - 222) 222- ^jjl^JI jLc. jojkLujj 

2.4 ^t_b I ■ "j" A jJUb (jy^II -L>-^ c* «j^tl ^j^U «"II 4JLloJI 

(Rn - 222) 222 - (jjjIjJI jUJ cj^Lj ^ ^.li.ia 61.2 L$ia ^j^i >-» (_,llja 

(J^jlJI ^yi uJI dJLaiJI icjjjjl ^JLts-l ya %52 Ljj^Ju itfj »-j 

. 0 «...UII ^LlA^J 

OL-jJfl ,iM-* (3-1) 
3L»_iVlj 4jjil!Jlj 4_JjVl 4_^i^JI 4« AVl ^>-^_jJ i-^jli 

iijaJI (_j 3 LoLc. 4j« jjlj (jjjljjl jl c, (jjs (jj^Tt (JJ lll 4 j i oj V I 

(j>s 4_ic.L« cA Cj^>J ^^^jLij 4jLfl (jl uuVL 4 t-ij->JLI 

http: wvnw. epa. gov/radon/images/zonemap 
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a**ut *iwt j. jkit (Uli 



p - (j\>-l.i <La^aj JL>-^3 4_j i im\j 4ji j-i^Llc 6 



o#j&\ 3 (Rb - 87) 87 - fjjjLujjJlj (K - 40) 40 - fj^b^JI o 1 ^?' 
(Ra - 226) 226 - fJ _^l jJIj (H - 3) 3 - c^ 3 ^\ 3 (C - 14) 14 - 
70 

j»^x<j/lj4jj! j i^i 'n! i^JJ^ (jllja 12 (_y£.L» ij JJ^JJ (ji^ Lal>^_jLi£ 

JO^* O.OOlj (jjj^SJIj j»j Jjujajjl (£j m <«l L$JJ^iL>" 0.009j 

• j^ajj^Dlj j»jjjl^JI (_gj ioi<t JU^i* 0.000 lj (^i^jjJLj^J! j tn't*\ 
(jisjju djjjLa. (jLuu^/l p ««-w J i 1. 1.* 1, 1 j5\ V\ 'M £ JLA <£^3i3 
JjZ-JUi 1 80 JJ JLs. ^yfl «ULlaII SjaiuJ! 4£.jj>JI j jJSjj . Ijun't Jali (jrC-Li iij 

jLujyiJ '"'j *j ■ " jfj^-JL» 6j (K - 40) 40- ^^LiuLi ^Jl ->j->- ^1 4 &J lij i ii 

£-a <(_£_v>.Vl j_LoLixll (j-a 4-»oLiJI 2x.jj>JI jJjjiJ ij^i/ij 1 a-Lu <(Rb - 87) 

.jijJjLiJJj-ll J ^jj i iiIj ^oJI ljj>- j-ufv t (Jjaj LiO^>-J i,_ 1 1 ii i (jl ^aLtll 

iVI ^ ^l^jt (jLJLlll ^LuJI J£ iJlj Jjjl»JI £ ^ jja 

.(^jjlJI I j_A 4_?oLlll 3JLuaJI 4ja'n uli itj->JI jIjJLoj ^ t nUtl 



3UUaJl iU>LuJI 31a>»JI 
(ljj iij m ^ILy») 






039 




i 


0.38 


0.01 


1.74 


iLu^jVl 5j Miiltl (j^iL^jljiljLaii 

LnL>. cLs_iii! 


2 


1.26 


0.48 


0.186 


(jiuijyi p '■■ *^ 


3 


2316 
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t<*V j*U» 



„■«UI yftUuiyi oijtfl 
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^cll^l ^LuiVt - 2 

■ (Manmade) ><iJI ^lu> ^ ^\ . .i.L i_a U jjk ^Ll^oJI ^1. AVI 

(jSL! di) jj <3il>ill Cj>L_cLill Jkb 4t._M,.U >iUaJJI j>a Juju]| giu 

Jla] 3 jaUtt djL*jVlj 4 cLLl*i1L£ 5^jL«la ^jj-l oVbt* 

.(1- 125) 125 ^JI,(Cs- 137) 137 fj-^H— N ,(Tc - 99m) f 99 
^jJl^j-^^S^LJI j „v.r g-l ij^j iisLiiyij .[(I - 131) 131- 

djwjjl ajUAJ! i^aJl jjLl^SII 4; unti ,yiL}^aJI ^L-iVI JSL_^jj 

ajLtiJt SjjJ uJI <£. ^sJI (jJU^-l uLa mjia jji l( oJ|jLtl jl£ 

. (JlJj iij 111 (_ t 11j-<0 0.42 JjA>. ^^yCl '1 r/ltl £-LuiVI -5j-Ajl L^J j_p3jJUJ 

CjL«l JLjtLuiVI (j-Aj jjl_JL^kjO 4^ol4j>- i 1^11 « MiVI jjLl^iA ^ 1 11 A, 

4j^< .. mttl iljlxljiir"t mVlj f.\jj$K\\ JLjjlI 4jjjJJI ^jJaJI CJ^LcLlaj 4_lJoJI 
jl 4 JiLui I^Iaj ^ 4-uz.Liia jjl in a lj J^-tj 4j^L» <iV! JujI^aJlj 

.44^j JM^^JI 



a. jUti ouui^vi (1-2) 

0J*&C 4 j lUtl ( j-aj-»-All jjj) «JUJLC ^1 ^j! *I^->J (j^ (>J>1I ^Luii^fl Vl 1 ilI 
(_yC.U 1 «j (_^=^jij (ijjA». 4_j£. i-^jJJ L*-» i^HjJI (j3 ^U-u/jJ! oLaljLjr.."iinl 

jj-^-ajl-SJI Ol — LoL»H J t (_^3^tAjl «JL* ji^l (Jj — >o (jjjJ! ^j^a^^-cll flj m 
4-«}L*jJI |*UaJ 4jaj JpSj lSLH*'' 1^1 ^J- 3 tl)-" lKV-*-^ jIjLiL» i a\~i-kjj . L^jIj-»-! 
.^^o^tAJI f. 4-a, A Tr"! 1 n 1 1 Sj^vVl J^loJ lilljSj S-icLuiVI 

iflJj (^jt-AII i^>?^ 4jjJl>JI 4j'n mil 4juiS/l ej-&>-\ Jl^i' Jj; -•■ (^1*3 
i LiiLj 4_Jc OuL^ La£. Ij-JJ^ (J-Sj 4ocIjlj^J it^>J (_p3jjujj Ia». 4_l)Lc 

^jjJlj t- m 'v - .j A i^lTI £yi ^ISo 4x.^j>J ^ji^als^JLij ^j^JLaL*J I 

(»5L>o j»liaj jj^-j ^-j^ (jJ! ' a ^*J ^* ">^l j^*^ shielding 

(jJLaL«,U ^^Luii'iJI tJ&jt'M CjVLxis^l Jj^*J Lo jL^aJI Jjji iSil! JL»j ^\ 
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Mftll tUwlt jiUt 

CjLuLSLsVI Lili j JjJi II ^ >fll><J V Jl3 4jjJL>JI S^kV| o j 4 (jSJj 

^yC-lii li^fl ^jjuJI Cj^Jjuo jjl—fl (^bJljj iLkjji u/^l cujV "ojJ >JLI 

JjjJI 4±c I j 1 1 u i ^<£i D_j^? i-fijdui JjjJI « jjk (J»-l -5 (j^L»L»Jlj ^^yj^o^Ail 

jJlSj 4^Lc <LiL<ajj . "Uji^H jtl. t V"n hLj 3 j iUH (_^o^5tiJI (JL*^ t^£> 3-«jJi"J,l 
JjJls- -5>*II (jIojjlIj ( _ 7 ~JI SJLtiJI 4-jji.ntl icj^jJI (jJLaj»-) . t-i . .. £xa 
i_jjL>- (j^J d « ui U jl 4IL1 4_L±laJI qjs^scj^S "Lacjju Cjj^j ui (_,ll_ta 0.4 

.(UNSCEAR) 5jl*HI ^SU "uutdl ^jlll j-LuiVI ^bJ 3,., UH 5LL=*JJ1 

3Lj5>iJICi^LiXI(2-2) 
£J-"lj jLlaj "LuL^SJI "GsLLaJI £L"u^ ^JJJ-^' tli^UlLiil ^JLar* 1 u"t 
^rjlaLiil Oi! jj i cr cljL<i > 5?l (jijjjJI jjLuaua Jls-1 JajjJLi jjloLlU Liilc 

(j^aiej <cl i i^tl o juk ijr c\ t miVI (jlsjjujlj . L^J 3_i£.l» ij liljl^s. 

(j^L«L»Jlj ^^ojIj^lII ^ — (JL*c Uju 

tiJJj5j i4jJj-L)l di^LiLiil JjJLoiIj jj^4jLi)lj (_JjjjJI Jjj9jJI ^tul i>-i<ij 
. L^jj^iejj "UjjjJl diLLaill jj^aiiejJI (JLatja (jj) .<"».i*<-r"l,l 

3j J ili_a CjLo-lLuJ il 1 " . « 1 Xj ' "■** J^j u/ La ^\ \j tajj 

0 >wrt^ (jl o .M "U:LLnaJI ej $J 4_i£.Lt 3^>X ijJI CjUI 

J-Stllj LiJjJ LgJ ud,\ JJJlscU (^LaLuLJ (^^L* j/V I (jisjjuJI 

Cj^Lc.LaI.1 (jjjjLatil tjK mlt (j^l < I (_ji3jj>ill JijJLa^ ^iaoAsej 

^ Ja*j ^1 4jj>ill O^LcLUI jL 2006 j»L«JI j-la ^ i (jSj 

^gjl in*i ijjL^ "uilUs jlDjajjj 30 u lf MfcLLa 443 4_J^ (<1 _1IjJI 

.(IAEA)ajjjJI iiiUai] ajUJl aj^l t L^V LiajdiJ jj .l-jIjUu^ 369.552 

Justification. The IAEA Initiativ ■,-, J ; J .„ 0.64 (*) 

PDF. 2 1 00 /http: //www. fans. fgov. be /GED /00000000 
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» ..." t pJ| Sj_uLuaJI fi5>JI M cLi*U Lfl^Li. aJUJI I — gjiiliaj 

iistUI i- 1 '-^^^ I raj./M\j I m -r t Lj^i ^ cLi-a 292 j-Lj 2>j jJLusJI 

4iT ^ .(UNSCEAR) ^jjJI g-UJtfl ^ihJ Su^UJI 

J n"i mi J I n'ijl Cj^LcLUI (j^a \j-J-& I^JLii LillftJ (jjJi S^Ac iJJo.y\ JjjJI 

cj^LcLl* oIUj J^jJI c^Llj 4jjLi/3 jjLiLJtj L^ijjJsj Kj^I iliMiJI 



104 




11 



W' 



23 



20 18 17 



15 15 



10 



i i i 



Uji jUJl U*jj IjSU bj/ liiS jifll Lul/ji jjjJ 

,^3 .Cj^Ltli* 104 i'II'hi'i <Sj-w ,ij}^xS\ J^aJ\ Cj%c\Aa JJLc ,^3 
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t'*» J«^M 
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LijLa j)j 
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1 J I \j t* 
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15 



(jbLllj I <-ij>j9j i±J>tiil JjjJI (j' ^'^"'j er^' l£ "J' 0-"J 

,([jLjLSjj&\ (_ij'(->. 3Jjj) ^LJ^ 1 UcJ** I iio 

La i4jjjJI uli^ c Lili jjjv^J AjscSm CjjJu u> j^£Lxa 0.2 JjJl>- ( _ 7 js 

<>£ 4^LUI ajUAJ! 4jjI^I <Cj^>JI .U <>» 0.0008 JjLu 

^yliuo 2.4 jlp ^1 ^tj .UH ^U^i>U ^ ^jOJI 
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JU^S^aJI CjULt-U niVl (3 - 2) 

^oJUJI (^ylc ojlaj uJI jjjs o^AJJ (j^*- Ji^^l £^ "J I I j-* 

^Jl jl^-iJI !j — 5t>j j-iiaiJI £jj jJl! Ijuk j^fl (j-daUJI ^ «j (j! 

Robert) ^ «j^ n_gi ojjjj ^«JUJI ju ol j ij« ijVl ^«JL>JI " 
^ 4rt=».Li vj' — *^ «*— ^Lsjj (Oppenheimer 
(^LJI fjj ,UI J}U. ^ 4,;^^! 3jL*aJll oLVjJL 1945 f L_*JI 

(JL*-o U£j^_a? I n 1 1 ir <ijJL»-f U>J ijjjLgjLo ^ojj/I Jjlkt jjj 

u/ JuJ->- t£>£> ui£ j» J — ^jjja J>J »-^J ^JJ-^ &3cl uu$\ tfjuk ^l^jj 

Ijuk «USLi^aVl 3, >-r~t,l CjLV^JI <".<i iU (_UiJLij . (_£jjjj| £J>jJb 

<_> j^JI „L^L. £U_o,)M oWWJ I 1945 f UJI J& jujl^JI 

J£ ^,1^ iiajS Jal2 uuL <-. aLa i±,a->. , lg~i-rl.^1, 4-uliJI 3 JLU1I 

(^ylc (jLLJI U^a (jrj — jjjLjLJI (^IjlAUj L*j uujjjjfc <jy IijjJLa jjjj 

.^j^iJI f >U^VI 
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.1945 r UJ! <>1 ^jVl ai.intt tT^I 

JjJUi f. Y i. Cr > c i r mUj j jt-» 3lit9» : <U J*' JL9. t jjl <_flj^3J jjjjj 

i Lj-aLa I aJLao La ^LL>o 4 .i i «n Lg, ^Ijjj 4JajL>JI 2jl^>JI (j-a ■* 

^ — "^7=J_?l — "J I cr^ ijjLH — "y l>i^6jj-" (_pAill l-aVT Jj^-JL*.! 

3jl_)l JLulj L<L% ui Jjrs £_iLi^aj tl)^- 1 -* O" 4 (j^ ^° (J^9 ^^^^^^^^ 

(■'■M^tjJ UI Lal Kdljlj^o 10 I Ajis^a Splj^^fl S(J iSi jLgjl ■JLatj 

dJLui ^2> > a l^ajLa ^jl 

JL*_ij i^ljLiU u lc 4-ulill dJLliJI i-Hrtl? j»L! 4j>0 J — «jj 

t j_c L-jLrcjJaJ! JJLc j t * J 9j . Loj j]^. ^Lajlj*s 300 

ijj_itl ^Ir l^fljj I ill 140 fk^ia (j^-fc i i_sVT 210 _i jj\ "in-a-^U 

.^^1600 ^j^L^VL. 

La J_Ic 1 963 j»LJ! (_,"->- *- J ^Uaj ^If SjjjjJI 2jeJ i-uVl <_JjL>o 

«jS^aVl Sjl-Jelil CjUVoJI) i>V!JI 4-^1 JjJL_ll C, 7lZ\ 
i—ijLajJI j_La t-n^l SjLselLI 4£LLaJ.lj (_/'■!■! ^3 uJI jLssj^Mj 

jl2i*j 4JLa i3jj^ni«tl ci>L&».ljJ.lj <_jj^j»JI ^ 4j ifJLl ^Ijll ^loiu ml 

ift ii-ltl J I » ii llij^a.1 <— IjLataJI LlL^l ^ jir" i n't oJIjLo L$jl 

jijjj|j^j-L!l < JT lc cl^ji>-l 3 j. 4^.1 -..I (j| , I n"i «j L*^ ij-ilLl jjLajV! Jju 

l_gjdl j*jaj1jjjJI i_i j ifi^ej 4 jl «i r (jjs ^ ii iT\ 4j tloa SjLa i-jj — 1^> 

j^JlJI (jjo OjaXJ1 ^-J^->o <_i^*- (^^fl dus jkjtjjjil (l^JJ- 1 ^J^sbj — 



Zjz. <JT lc (JojIjjUiJ I j'liiu (—I^JkJI ■ 1 991 3J u/ ^JlJI 

i—ijLarlll o'\ ^jJLi^Jc>w . 2008 j»l «Jl (jii L& ^>i-Ta (jjla — Cr^ 

(jjs 4 'i j 1 1 1 4jLa^>- (j 3 ^-^-J tu '^' O^J^' tlii.^tJ 4 JJjaJI 

.3 m ilt ouAil jI>LLi 
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(^yic jLu>-!l t JU* U>^i3 •lij'- 1 -" p- 1 »-' "l' '-^•jJj 'lJJ>^' iliVI 

s Lot ^ Sjdjlll 4jJL«JI SjI^^U 4-a- jTi< g-Ajlll 

■ 4 S U i 1, 1 ^ 
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t Ui»i jjU* 





ijjliJI ijjjJI 4L_Li!l cLHj ^ l£J>^' jLtijVI 
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.1 "fi 




Ljajf J Lasi, t I ju» ^^ji J JlM (j^a ^"ijj'^j "J! jLsoVI jJLlj 

. d_t!La_,jJI qu (j I "i i "^LiJ 
CliLUjjLaiJI ^Iti o (j^o-j oL-i-i i, .i «i (Jjljf (jj» S^^j-iil CjJL^ uu JLaJj 

1 37 — ^aj^oj-uJ! Lg_«jk! «Uuji.o ^jllaj 4j^3_LH Cjl^^i'r dJLA c ^ "< i j j 

(Sr - 90) 90- j.j.. ■V.p.uJtj (I - 131) 131- jj-JIj (Cs - 137) 
3j>jVI i» <HI jJiLia-L!l e'jjt, g>Uj c >- j>- (C - 14) 14- t j > _i > SLll j 

i4jjJU ^-J- 5 Ur"^*^ J JL "" (j-^'j lSJJ^" jLajijVl 

<jijJ ^L^JI 4_L«j>oj IjUtl j->JI cj! iiiU (jja ^jjJI jLj-»JI 

. |_£j^xM 1 i iiIL) 4 j «i i ci i Lo 5-4« itLuubj'i/l S^SLJI i ir |_J^5 ^>j-^ (jl^-a 
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tlrtfcll tltAV j*Um 

Sja^iJ! JjjJ! Upj->.l (J ^ji\ Sjj^ill dilj jjfcJuJ! jjlc ^Ltt.-^-l jJj jl^Jj 

1945 f UJI juL. uJJij .1^«^; 2419j^ La>£> JjL-oJI 4^Uo!l 

j-u-^yi ^bj ;wun 4i=aji f L^>.y l^j dUij ,1999 f i_,ji 

^>U AjubJI (UNSCEAR) 

.3 j-JJI UjJ (_p5^juj ( __jJl SJLiiJ! Sjgimll <c^_?J! ^'La^-I 1 U ..nalLa j JiaJj 
f(_g_jjjl )UJJt) (J aaUI JolSjjJJ ,_p5_jjLlH ^seJJ-» • '-lijjijj-»-' J^)^!!-^ 5 (_Ja 

L^luJj^ (jjJI Vm^' ol^^^tasjuJI "*JL~JI Sj^uaJI JlflJJ 

. 1970 f uji u j; 1968 f U!l ,>« sy^Ji J}U. a^jJI L^jUJ (>» ai„,i.„ 



aj^ui}\ (J^Li- L_uj^5 l^J^j>-? (jr"^' a-u I ^jU»lxII ^JL^-l 

1970 f U)!^!l 1968 ^UJI^ 

4jojJI ^j^S ^^tUjful i i^jju iijjej La J 'ir 3^cl < ,"i| 4j^L>. ^ojjj Jj^y 

baJLTM Oikll I j 4 OJ^J -^J j»' J-*J "'t (j^AJ ^JojrtJLl 

(j-* La5> 1 (jijuaj <" n H Jj-u3 C-«^Ju>. (jjj «UiLijJIj Ujj 1^1 ^ttjl ^SL^j 

.JLujjjJI 4juS,Vlj ^JJmJI l_Ja!t LZl\j-fii*-a £ol_p* ^ JUJ! 
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___^a_aj| dlM-C-Lia Cjj)_^t£ ij. uilj '>if^ £>_j£iJl J — 3^ 

jl^l^l Laj gVo 3jjjJlII oM-cLaA! (i)jl^>J (j^-U AVI CJj I" 1 I j .4jjj_i)t 

-ioSj <— ( n' al '3^>JI ___r3 4.«.miU jIjaIJ _jl iiit «Lial^j i_£_9aj __LcLa-a 

. J jjS I 4->J L*-a 3 LAJjj 

_£aiL!1 oMcLal «LicU AVI i±jjIjj>JI ^ <U£.jjJI isj & tlij^^ J-aJa. 

■ 2 ^ il , „W Cjj j; ;„. i, ,11 J^Li- joJIjlILi «Lilasejs (j^L 0 ' ur^ «^-^ olj-a Sj^jjJ! 

UJLp- ,1952 ^UJI j& \x& aJjju jJl£ udJU. sj^U. dLJj J Haj 

^yjs _J^** 4-a7j"i> J c.LiI.1 (Ji-lj __JJjjJI (J^Lalll i di — 5jl Cjltlj-^l Cjj — jjlj 

Jj^juJI «La Cj^Jjj |_Cj^jJI (Jclill i_Jj9 (<Ja3»J ^1 J? L«-4 i^ n *■>,:>, " 1 1 i—jUaia! 

. J^LHI cuU^SLaj «da>lli-t ^tH^ £L«-^L> 

J V 4j»Jji_a 3 S.ln i a ___, £ «Uij^uaj j c U. I I JlA __»£ ^ — *v Vtt t joj J — aJ 3 

JjLi cj3_>CJ LJj- 5 4jjL>J! «j-* O l f». ' " -tSJj .^UJI ^ <LaL*JI ^Jjl 

J^jj iijt 3Jjjl« ,_yjs « j 1 iijuj» (JcLi*;! jljjjJ! cJjujit 1957 |»L«Jl (jSj 

Jo* 200 (^j ijjUJI 1_5.il .oL)j^ja_ii)l JuL^u _y3 JLi. 2-*_uL Ij^JboL 

1958 ^UJI J^Uj.livV oLL^aJU 30^^013^4.« 1* U jl^L^ 

,0 _ 

jl ^Lj («J (_>SJj ^"uy^j tJI jLs-jVL (jljjl cJ^- 3 " cr^ ^il? -1 ^-i- 5 ^*- Jj^j (Oj 

. 4j"i_i_i a , ^jjJI CjI UI miII _JjlS __y> 4_i.o_) i.-i*gj oLdaLia ___;( _Jtt m" 
__gjliej jLa-ijl ■ _ ■ j ■ LaJtlc IjbJU». Ijjoj Ijila. 1961 j»L«JI JC_| 

5j-r"U jVjJL j-a! juj i (SL — 1 ) 1 Jl J cLLaj 

43jiU. 1979 r M *U («i; .J^UIL, (jrdoUJI cy> J^u 

Ji.LaJ.I 1, ifajgi^lil i.:ar>- 4_jSLj^aVl 2jLauIl CjLV^JLi « JlLLT JjLa ___;^j» ^Ji 
.^>Jl 4« Mil, I _j-« 'J-^ d)L_-a£^ i'Tilii tlj 
,»UJI jj^iS Jj^^j—AJ 43iU ( _ ? _ SJSjU- ^ U^ lj il C ,. »> jj 
^ ^j-i ' Lai-J 4jeulj i^jj 'tl\ J_cLaII 15 j — (^-ojl I ajJr. 1986 

(Cs ri _i3-i__uJ! J_ia] 4_ Jt _Ail jIj-JL! ^jjJ- ,^1 ^j! I — .Jj'- 

(Sr - 90) 90- r J . .v. _poJl_j (1-131)131- jj Jlj- 137) 1 37- 

[^Jj . . . - (Kr - 85) 85 by»£l\ s (H - 3) 3- jj-l^'I j (C - 14) 14- j^j^U 



.AsUali giTiU tCj^JJI j I U 4jl.nl J^-Lill <-'l°i J-i-lj ajaa-jll 

. JLa_i_ujVt Jjj-oJI JjJ (_^aJUj Li^jJJ ^iJ_J^J 

jrjLi- ^yjj 3.» „ .uiU jl^ll jl liiil j-i^j J^LaiL it-M-*j i_j aJI ^1 — uil jJ>J\ 

. Jjjjj £l> ^ys cjji». i_j jJL£ (JcLiil i_JJjJ jl^ i^'t l cjjjl». JL-. ^ (JcLai! 

^jusjjj .(Jj^jjj 1V1 CjjL>J 4_se_uj Oj-dJ — m jj£~±a 0.002 J)jJ-»j 

.cijjUJI £>9j Jclill ol. u. i t £jLill jLaaJI ix!Ll!l 
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«UljjJI jl J <t<ij 4jj^I!I ililj j 'y fl'llj 4j^jJl!I ^jJLll CJ^LcLia ^Ijkicj u<l 

■ JaLiVill IjL^J ^v^jjjJI jj-a <L>>jLLII 4jLuil ""u^.',nJI 



%4 





^Uai) ^1 ^„1 ,„ll f I jii^VI o' JjI—^JI ^LJI j 

jjjo 1 /25 (_£jLmJ 4jLiil I nj iiU Ij^-iis ^-"-"j tljj j*"* H -^J-" ^i3>^' 
^1 mJjjSLIIj ah«n (JjJ-il jjj-i La^i . «bjjjJI CjIj.lt- A' 1 1 (j-a jJjLiJI jj_i"aJI 

(j;>>-t iicLlu» jjLum (5 - 2) 

4 . uil CJJjLif i*lJ j£j 4. mi U jjUiJI £-lljl JL*-a ^ J-J.^ll j' l£ j! 

CjL*1LU (_>Ol1J J>^a (jrlj «Li-iiUl 2-*JjVl JjJUJI J}L». iliJi». (J j llj ^ISDI 

iZjLcL_u£ Suj^JI LuLp- I g «„i V" i «'t cjLelill «jla^ <3.«, ih t, I 3 j^N^ ^~ ■ •■"^ I 

Ji-flJ j»">UaJ( (_yja ^jjia t _yis juij I gir J, I t _ y jJ1 j Cil^jiU J JtajLsJI j J jjl 

a JlA (-JjLic j. — 1x^3 ^ ^^jiUl (j fl j»Ju*j luJ (jL£ (_£ jjlj |»jj_iljj| j i-*"- 

jLiJjJI aj g>tj (H - 3) 3- (y. 3-JjjLigJI j in'nt (JjUj uil J aji-il/-! ...II 

4j3jj! ijja 4-jjj — uji <L» — li^fl (j-o (JJjs l^if gTi Ij (^,111 j (jjill jLaJjJI "Lualiejj 

jjj^JI i 'i i»! j£ t^^ju (jJI "i^LisyLi viiJjj .jU&II "LiLi/ Jib jjjLSJI "Luil 
jjjS<uspJI (^SLofj "LaUJI J—ialjilj JaaJI (j£L°L L^algj-", ■„,il jjiSLj ^Ij 
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(Am - 241) 241- ^ i^^aVl j in'ic L ^£. Mj>ir>o <-<> <ilj£J1 

4 usU. 4_Jj i-u 3-« i! 

(_ycL« ij oli 3jjijjL>JI jLfllillj ^jl^llj oljLLail ^ i_jI£jJI 

^yt «LaoUJI 4 j 'm i ii 1 1 4jLiiiiJ i^yoj «~H 4jcjjj Cj^-aj u/ Jj^SLw 10 JijJL». ( _ T fl 

4 XM ^~ . ..VI O la-" U I IjL». 3 1 1 n i i I «i 'm i jLallJI d — ciiLiii 

i ( _ 7 X.I i i.-i1I <_ycL» ijiVI *jJ1 jIjt-ILa tfl o! (JjJL>JI (_y.a — 



w -* l *'^ >tl ^IjluVI (jaOjjCi) jlajL» 



ajLujt 2u>uuit 2Lc>»iyi 

(ujrtjiii^Uja) 






Cjj rtj i n ^Uja 0.4 




1 


o^^. 0.0002 




2 


o^i^ yiu. 0.005 


nf. CjLoI J-=tHj_ol 


3 


0^^0.00002 




4 


'~ K ) *S ' " Lr^H 0 0.01 




5 


^11^ 0.41522 
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3 I lll'ltl 






4)'"! "1 * 


% 46.13 


1.26 




1 


% 17.57 


0.48 




2 


% 14.65 


0.4 




3 


% 14.28 


0.39 




4 


% 6.81 


0.186 


(jLuij"^l ^ l (l'V. 


5 


% 0.36 


0.01 


j_£^>.l 'no j 'l ■ ^- 


6 


96 0.18 


0.005 




7 


% 0.0073 


0.0002 




8 


% 0.0007 


0.00002 


tjjjj^j i"m 4jjLv 


9 


% 100 


2.73122 
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#W (Uijlr j«U* 




Lq£ iUJij ifj^ LuiVI (jis^jLi!! ^I^jl «uli (jjj «ULuUI 4jjJ uJI 

.ltlSjLuJI ^LjjJI JSUiJIj Jjjl>JI 

j o t (_y3a3eJ (JjVl < * J S'J^ Cr^l £L«-">^I 0"W^ <- :j l'J^>-J f m n 'n 

« inVI Jol <Vrll (jjLiS CjIjl>-j J!la j. «fail j i/*w«U <Li^L« liVI ajill 

(jis^jiaJI SJl>-j j * (^UJI j . £. iliil j '-->'» 1 1 ( 'n i^'A\ «Ji :v jj 

Ljoa Sj^j^-j «LpLj^ja CjI "<Li^ l>C- «JjJlfJI J . £. uuX\ j <<"w«tl 

4_l>JI oLolSJI (jia^jij jl,,liioj ^intl j i^-iitll (jja jjLloJI ^Aji iSi^ I 2_LaSD 

^1 j^iJI Ijuk <_ 3, t ^19 i4 J L»>>t3 ^ juj ^L» I jl^J ^1 cujVI 

3Jl>-j l^ai-lj «tj^lSUI icj^>JI 3JL>-jj £L« (j-ol irwal (_>uLl3 3Jl>-jj 

— ui^a .U,.!-»-"! CjI JL>- j (yc J^l_>ll £>^' (*J • Ljt-dJ t ic^jsJI 
ic. Jjll ic.j^>JI Sj Jla iijj>. (^lc J L J£ t^e> 4o£.L> iVI 2LjLj3jJ1 
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. 4j(jtiJI AjlaskX\ 4jCj^J\ Sjls^jj 3JL«jL!t 4jj i i t M ic^jsJI .U niefju» SjLs- jj 
Jajj i"i (jjjjiaj ,JLsc-o (^,3 (JjjJI ^Jl2H)I jIjLiLa Cj! Jl>-jJI aju» ( jj»SL«jj 

. ia^LtilVt 3_x>}L-JI Jojl^j JlcI^ Jfcf^taJ 3uil^o j»Uaj 3jj.> 

. iljj (JS (jJS jJl ^LjuSiVI ^t, (Vinil IjjfuJ^o ^ t-.»* 

:(Activity) ^Uitfi ^ui^i 

Curie (Ci) ^j*^' 

^ U£ Jzjju .(activity) ^U-iV! 

^'"10x3.7-^^1 

. (_£j^J^ jS_ljJlj J-lLillj 

. 1896 fLJ! ^J! 

:(Bq) JjjJSLul)! SlL>j 

t^VLS (^Ijjiyi iIsLiijJI o«LiiJ iJjjJ! 3jl>-jJI Jj^'Cj ill 

.ijilj / jl^Ij JL>J = Jj>SLij 1 
• JiAw I0 10 x 3.7 = 1 <j! (jl 

(Half Life Time) > ftuaitt >«x j^j 3o>-j 

j-A j. — uJ.1 j i-VnH i n i hil i j-o£. (j-^J 
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tU.lt j*U* 



(»99 ■«;<*! 1 1 j i.Vif (j^a 4x4SU L7 jz\* m.VI Jal ■UI j t Mlo I — Liis^fl 

6 J.A j i^ittl I Jl^I ■ M _^*c (jjj (j? j«Ll1! £-a iJj^SLu 10000 ^jL^j 

j<ij .oLcLj 6 Jj^SLu 5000 ^Mfij tycLuiVI ilaLiill (jLa iCjLc.1 — u 

. I j< i» j icLj 12 Jj^SLu 2500 o_>SLi 



(R) Ct±z±±3j 

4juSjIj djijuill 4j« uiVl I g i» j uiVl (jjo (ji-ijl (lACjJL! it-in^ jJL-oj ^^-Aj 

I rXj! Lgjl La£ . LaLc. 

^^oJlj SLLjJJLl 4ju1^I 4_La£ 4jLi Jl»-I ^Jl (j t"i I t-3^»JJ - tl^Jl J-Aj ^p-J 

"10 x 2.58 l^;>M, ajL-uj 

.tl^JI f\y>. ^£ jLa-lj ^ (Coulomb) 

V J iSjlll Ji>-lj^i .^gj injll (O cojJI Ji-b bc.L« Cu\ 4 t ^i" o 1, 1 icj^>JI 

^fl j j<C A" 1 1 I jJ i ' V-< «iq e I J-A -> J^J O ^ > "'" a "J "^1 J-H^ 

^Ulo£ ^jJl2j LgJ^Li. (j a ll^-^ l£>*"^ cr^-^* O-"^* dil JL>-j i n '<Vi 

oLuiVI Uj 4o^JI ^lJ$l£JI r l ...„->. t Jib jjLJI ,jjVl j! j>^l 

4 jl <f j . Lgc I jj I "-i lri.An. <u 4jj o-jJ I 4j> <i V I 1 g if-> I i r-w a V d ^p-> LjllIs 

CJJL*J L« LaLaJ JjLcj Lial uts-l Jib i^jj-11 £L* iVI i^»"ro| 

ja^l^J «Lstjjj ^ n -i i'itl «I t 4_^>jjlj j ir n_3jJLj j t i'ij LajJjC (j^>Ai- i"i 

^iLjJLI jjjLiIIj j t i'i.i V Ljj! j-Aj ' <~*-j ^* i<Uxu3- l Ji.b S^LloJI 

dil Jio-j JijJ>-J «LLCjftl ilyaS3 I jjj . Ljjl ^>-Lj '(_>c»IaII l$J'- ,l ^ ^"^U 

CjI^jjOJI ^ j i n 1 CjI Jls-j i <M jSj j^'mU ^jjJI » .~. V I ^..Ij^l 
£jj jjh Li-A (jjoj .^^^Iji — Ji*i/I i^y=> ) «"11 ijKjjJ I gjaJLs* (jSLa-LI 4 jao^JI 

.ij^^JI cjLirtAJ! i^S ^Uil 4J.UJI :(Coulomb) (*) 
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: (Absorbed Dose) gbuiVi ^l^i ^ui 

(RAD) j», 

itj^Jl Radiation ,Absorbed «Dose «±j>L_1I1 cjUKU uJjVl 

4j-<i/Vl j^oj>J ^1 i«Vi 3 J «j Aj . £-L_« li/Vl 4 i si'm t, I 

- CuLij^bj^JI - 4jm ,,.11 4« ,i,V) - Lili: - liu - L_iH) 4_bp.( 
1 .^jl £±uaj .(4-ujSUI 4-t iVlj 4_L>.jJtl ol_ijjVl - oUj^'jill 

^^loL^lSJIj^L^IjE^lj^UlSa ./V.ai JoL-u.jVl 

(Gray Gy) ^ 

J^a-la-j ^ 4 w« 1 ' (Joule) J^— c. J^lj L&jJlS ialis 4 J^Mjt 

. jlj 100 = m;I jiil ,jl La£ .(»1 j^jIj^ JLa-l J LajJS 

(Biological Factors) ^j^h^' ^^Wi 

4j air 4 j i iTi »1 nltll ^£jjI iSi^U (^^jJjojJI ^jjtJI ^If i_fl^.«,TtU 

o jukj i4j £-Li iS/VI Jjjja JLjc (^r^JI <ia oijjl Ji-lj li-UJej I o «Lfl^jd, 

jl jlLo (j^LSj th^p- (LET) 4_JalUU ^U-VJI Jl SiVU <r.j», m 3/. y. H 

*UI ^L» iVI jl ,„l JI^L? JM-i- (4,,^-,al,l) ain-.UI iaUaJI 

4^J| L}UJI «-.jI—Sj <i& „UI jl r.-U olS (p^'.ai -j") 

jIjlSjO (j-uJ^ 4_l121II * ' *■ .(_^JJJ»Jlj j^LlajSJI (jJ^SjjJI ''•■j-^ (j 4 

J}U- i^jj^M £_Lui)M jjmJ, «UI olii^». tjz iijjt*j ^jJI tirubJI 

.a^LUJi ^UiJ ajui sjj-^ji :(Jollle) Jjp. (#) 
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{bwlt j«U* 



u \c £>"Jt I j-* (j^a SjyJLC i_jjb>Ji Oj^jvI JLilj . LgJ ^Uji^/I JJj-a 4 •» j'') 

L^jjj^ i,f"M->- (j^a I ^ 'm t 3 Sj^IiJI £>^-«j p"**- 4JjJJU 4j» — i^?! ^Ijjt " > 

J^.nJ U_a '4_pJI Ll^LiJI Ji-lj (P^Wj '«^l J»- 1 ■> tilljL3-l ^yic 

4_pJI Lj^L>JI Ji-b 4jjJL». (j <a j jJI J>^JI j' Cj^" 4j^£ 3 — '*J-** 
^j\jui £j-iJ ^ d ' '^J *"' ^ 4_5te_u_j 4_i*dL>- 4_jLu=u 4-»j mi i 1 1 j*l_ctt>-^lj 4jalx. 4 ntsy t 

(JjsLlaj C /j o t » SjuJu». (JjoLl^ CjJJLscj u/1 Jl2jS Jjj — u/ La (jj^C- «Lbj 

.U,„j tl Ji-lj iVI I jj y ~ M 3_ujil 4J3LLJI jljuLa i_< u» ji»^? 

10 jjjLa- ^ (LET) 4 allaJI (_,U^ JLHil m; jJj i^jI — ia^uj^JI j 

.•UI 

jjlSJ! I ju* JLSjj! i.ijiim t_gaJ1 ^Lj-iVI (j' j^l^. c.1 ol«.)l (Jjjl jlsj 

^-jt 1^,11 JLs-I^JI t_£jLuU (QF) o*\J& <_LaL«-<a 4j ojSLj SLaLLaJI <j-a 
L)>L>JI Ji-lj JjLtlt jj-iJaJI jtjuLa (j! 4jn.MI cjjUtlll JlSJ j 

Luaj! (Jj 1 1 gjlr 3 Ual LJ ^\ 3_« jjVl ^_aj Jkia J o~nj V <jj>JI 

<c^j>JI (jl i£-L» li^U ^ 1 1 f» i n->JI 4j uuLt»ia- ^yic 

^3 La^jjIj t_i c^l . AVI Jl>-Ij ^J-i! 5jL>-ljJI 2 jj- I » 

^ tf~i* W i n 1 1 n*»J L2l3 j ^-^-^ c^l j) <^>^ ^>-<* mi > 1 1 ^ i_*A^>*J! ^Ll^^. 1 

(JjsLjlaj ^iiiii JL)J->. ,_LsL«ja £-LjJj i-ul ^oj ciiJj tLijj . ^L* ili^U 

Weighting] Mj^^iJI ^ ck^JI f.\ ,>>c I ^ JSLt ^j-JI uj>" 

.[Factor (WT) 

^UiV' t'^' t**^ J-» 1 -" c^ 1 ^' Jj-^'j (WR) j «jj j-o^ QF (#) 

.(LET) ilzull IJaiJI iiLU! oL,L^ ^ c li ^jjJI 
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QF = WR 
1 
2 




i-il »j[^~_^3j ' l" " 5 • 1 a\ r 3 • ~. 2 . ; . . ..11 2 • 




20 


i^jSJI djJiVlj 5 1 ■ n~« U CjUjjVIj LaJi ul« u.,-^ 



^jjLjJ! i— al« i>->f cP'^i ?I^-*»JI jkjJI CjI^£ IjLiis I^jjG cL)Jl>o 

f-\ l^if I (j^s J L*l£. (J£U ^^^C jjJI (jjjJI (J «l-C »cxis^J (^yltijl (J j J >JI J 

. i"n l ) 1 ^ i n'»*) 1 

jIjLia omLloj 2JiKil it^JI i'-m-w .aJLiijl ic^>J1j 3 ijsKll 

^Kt'^ SJLi^Jl 4x:^>JI La I . ^1 « i"»!^J (j^> ^yilil ji><«U ^jJs ^jUI io)l 

d-Cj^el) «LusjjlD ^cjjj 4 i£ p ui>JI ^ 4j jJus. (_L»i>JU jiaiel] 2JV.S 

. i n -»J I f. I i^->r I JL». t Lg) (j^vJL) (jt jJ I I ^ i mi i 



(WT) ^Jl oj^ll 




0.08 




0.12 


^jjjlj SjlaIIj 5j^Jij (j^)^i)lj frl^_*^>JI o 


0.04 


c^jJJj 4jSjjJI Sjjjlj ijlMlj JuSUl 


0.01 


SjjUJJI jjlAJIj jJUJIj jilj ^LtuJI -U,.,? 


0.12 
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(Equivalent Dose - H) i—lsai ic>>Jl 

(jjjJlj <LLLA^J i_L_L_]I ^1 « i"i V I £jj (_ ;r l£. i.l «1*1 «"t '■" <^> C_»JI »1 l^->f t (j^O 

(Effective Dose - E) ic>*Jt 

C__>JI djjjuv. (J^_»JU jJ_»JI jl jJLo ^j.jn'l Sji^jJI <5JL& j>, l>*i t n't 

^ uul) _U.l_j < jJj J£ ^ £L« «i^l jj-a ^jLs^II J'-?-* 

3 < .<- >.. 8 :. yi ILo^L—JI 3-««. >Lx ^ Jua 4_)L"il 4_«j>UI CiUt—a^^l 

«LoLjJ Ij7 £.[ji «iVI jl jJLa ^ >i A-v. I (— »J) I t-l t I (_>Io^j_J 

ojukj . 4_oVI JJJ »J! t^jjJI ^L» «iVI CjVUca fl ;>dLaL_)j 

.-t I 4_ ^j^JI l_ LM^uaj i4__JoJtl 2UL__I <i_j->JI otj^jJI 

>U £j ii I o/ 1 * J • SjlajsJJ <Cj_»J1 l^ji-lj i5 II «rtll 

(Committed Effective Dose) a^j^li *is>»Jt 

. £L_iVI ^ j^L—J LoJ L$j _Jtl iocL» iVI 3-c jj_J 

jjjl^ ^ ^ 1^ ^ jj| 0 is tjps .(L_x.Lt 50 j! 30 ji 20) 
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JSJ 4 \ t o Lolc imr». SjJL <t Jjil iZjIcj_»JI jl JiiLa c_j| uit». Liajf 

( Average Collective Dose) iruiJi aj^;,»» >>j< .u.nj'o 

j^jIIj <UL»_A]I <ICj_>J! jtjUil (jr i\ uii- Jo ujia 5jl i e jJb 

SJLlS CiLcjaI jljjsi <m> ^jLuo (^L«L«JI JJ^. (jt (_paj_iiJ . Lo 
ic^aJ I 1 In < iij^a (jLj . Cjj iij 1 11 £^,11« 7j 8 J 1 3 J 1 2j 1 0 uU u/ 

j»L»JI <ij 1 11 (jylia 1 0 =^ + 8+13+12 + 10 

(JjuIjJI -i^alt LjJjj L^J cuil <lc^»J! 4_»_l9 i fiiKi'i Jj-CJ Jq i-ujit,! 

(Collective Effective Dose) i«^>ai aju*)) i* 

JJLc L)JL> "J I o-HjloII ic.j-»JI Jo — uuyjj) SjLiC ^ & 

L*K Liulj it^Uf ^ t£>lJI £L» jvJLsej loJ 4 nt-ill (j^sjJtAJI 

L«J 4_u^$SLjl S—sLLJ! JlJjIJ 4jsjiit2 uJLl AjJjJI --'lU-^l I jjuc jlj 

1 ?-wj (jj 1 11 Lo-a j . l£jJl!I » 1 4 j «il 1 ntl oLa|j-r" .111VI /wa dJJj 

Siil'fVU iijlll isi mjVl Ji-b^Li iVI ^Luaial 

J»-l jjja oli jj i3, \ dJjj JSJ 5j£.L» — iVI SjlijJI i^^:; ^Vuil 



jl Jua- j] \jtjj jJI fcj « 1»^ ) CjLiLi3 ji\ (jJLlJI Jj JU>J I p^ajeJj L»£ 
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i^li / JU3 (Bq)- J,j^u V 
(Half Life Time) < ^ V 



«LtSJI 



(R) <>ilu3j V 



(Absofbed Dose) a „y, ,1,1 a^ ^jjl V 
(Equivalent Dose - H) J^Kll l^^l V 
(Effective Dose - E) a^JI v' 

Committed Effective) i^j^i! a^j^JI v' 

(Dose 

Average) SJU-ill ajj_L<JI ic.j->JI . U , „y , v' 
(Collective Dose 
Coltective Effective) 3umX\ iJLuUI icj^JI V 

(Dose 



a^ui^i 
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4 



i^jjJI £L»ji}U a..ial..ill CjLaljLa-'i.iVL 
oLal J-j- "i ihVI S^-jLs- (jJt ^iUILi lj_A 
^1 ^Aj .4-j j )<in«tl lIjVLkII ^ 4jjjJI 



CjLlIjj j_« l^al jir" i <il ^1 i n'il JL^JJ,I (j-«J <_?— ^ »>— Jo-iJI jlj — li'U! 

t. • II -I- I -M . -tl jl>ll -l^jAJ' f»-^ 11 

C^Ll s> l^JI <_3j^J .JxiU 0> i]l ^-.J ,.-, ,„■; " -.11 3. Al i 

(Jj->- t >l lJI I J & >- ;J i ,ss A" tl jl^-a ^^.fi La ^^jjJt < .Uli 

^u^u a^^ji a,,i,„ti oUjl^vi ^^V^U^ji^ 

d_clj3Jlj <£.LLuaJI CjVL*-^ ^ (^jjJI .^^.-.tl ^« , .y-,.,.-. 
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l«*Ut «iUlMitff* & jUl {Uli 




^j*M.*>~ J fL^SLl! JlJjJ (_y3 (J n" l n't (j^S J i^- >J1 V Jllll t^JJ i-u ^ylcj 

(_)j/Li^j Cjl^jLLaJlj cljljlj i nllj Aal^.j i ntl j <**> i o i nVlj < . <1 i^tlj JljJl>JI 
,CjL>- j i ci 'r U j 4_l3jijJI JjjLm J <4_j_)Jw*J,l A i 'l «i i ii 4_ySl^_a<} Jli^sjj 

Lk^tc-j «u^-L».^' cr^ J < 1 1 ^^Latj niJLo m/^LjJ1j 'i »> .^.tlj 

iJlilrtjjU'itlj 3 jlc\ 'i iptl jLajaVlj J «j j2>c 4jjj>J! jLi^jVl CjI Lat>J, 

jjj/LSj Cl La- "r i 1 1 ^ya stflj ol^JLI ^y» j i"& 1 1 4 ("nr.i„>>l J 3 jjcLu^aJI 

iIjIjLj i_uJI ( _ T fl JujL>J1 oLi«£ JS-o 4ja^jj 3 j {j'*- V 4jt^isL>. (jj/ Jjlii 
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JuJjj t^S) SjjjjJI Cj^ c Lili (JJ>13 (>c Sj jdJ 4ISL4JI 4—5 UeJI JjLi u<J 

^JJ £-llLsoj a.liiia 4_tl«£. cLiit l£JUj <JjJ« litjj JaJoiejJI 

(JUJI ^l—^ ,>a %25 3, ,„". o! (jJj ^LoL^yi ^J^j j i ,Vij 
oLV^II <^L«J! (jlj Li (j^a Ijdj 40 jjjs j^S! ^ l1jIU->-^ 510 j « 

%22 J>jJjj (j^- iljjjjua (^Jjj (_)£.Lia 4jLo jjjo "^Ji L*-*-*- J flJ ViU 

I ^"n <i u±i (jS^u 5jjjjJI cj^cLiH (j! ct^-j . SLjSLj^^VI «Lij^SUI t j « 

■ r I 'j (fi 1 1 jJ^lJ 4_ojj_La£ ^k5ua ^«j>-LiiL <jjULo f.\ j^£JJ ( ftjtnitl j, I « I.Lj 

JiuJ (j£.Liil (J-»£. «Lil j^>JI i*"»» ! i" 3juiSJ.I jljll (j-a fljj* i<*> oLlc^ (jLia 

.j-^il 131 - jjJl Jt ii( 14 - u*l£JI 

j»ljL=tj mL) «tjslio ^Ijjj ilart» <jl («Jjlj LoJ_i£. ^£jL2JI <■■ ..■y.t'o JlSij 

SjjLilLj (_y£-L» lijjijJI l j J o ( n « i X 4jLo l^ir ^"i U JlS 

j»^jjtjjjJI jjja Zj j « i r. Cj>Lij& (^ylc. ^ ^jjcej <itJ3- — uuo jl^a l^ir 

1982 j»LjiJl 4j! i—Sj^jjlLIj .(2t*j ^^>^'_5 f_fcL>>^'j fjdjW^J 

.(Three Mile Island) JUl aiMU! 

^Lu^jJI (j^a 4xjjr"iinl,l CjLoliJI JjL>J 3jj jJI 4jLiiVl ^ jir"( i n't 
CjIjUIl (^Lj^AJI jj LiJI JUJlso 
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(Jliaj i^LoVI iUjU-^. (j^i« i ^js ,«£L=e~JI Lalc. 4jlJuI j».lVi i n't 

~^-''<~J <-ij~«- 'j ^ ■ -> 1 1 i_JbuaJI <_i us ^Vl j«SLajJt 4_jJl«x. dJ I jj 

i_ul JL»-1 jjc 137 — J I 60 — oJLij£ (Jioa LaLc. 4 « <"i^l j Juuajo 
LaLc. 4_su";l (J j ***■ , n j ^£.1 1 i»j i_i — ^iisjj jj^Vl t_ijL>JI ^^flj k 1 «UT 
VI u't t i J j^juajj.1 <_< Lt^ill i i /^i d.jl <if c.1 "i? i ji > i/ilt ,j o 4*« i'itl 

jjl (jj/Lul jo^.'^rJI 1 k** ." **> "'l <■£' 1— * ""^-^l 

jL«jt dili (- il 1*3 djj^ (jj_jS!~J 4_i£l£ (j^ij i^lio jjljj 5 3jJL i i i«->tl j_a" 



tJ,!^ A" 4jJL«j 3jjAI LJT i n«->tl 3 jl <i<~ (Jj-2»i jju i3ju1^!I L$JM-i- 

j ji^UI i ili^iU i- , i / n u '* LJT ^«SjejJI («jj I jSuij (j_^j 2». la 4 i/r> q\ J 



U VI «rUuj ^ 2U> jj( «UuiVt f» I JLiO«1 

i* UJI 

J^I.lujb djjjL>J LjLsj 2_^jJ1 -UU-c Jj^ (jIjaJI ^ «LoUJl 
oJLj^ crAJ 4ju5u« j nI ' » 1*1 j m (JjjJo tillj i^LljVI JojUi-». iJ7 js 
Julj$ i*ijm ("-ijj 'O 13^^^ s-- 1 ^^*" ^*"^ c^- 5, 137 — ^jjjj ji 60 — 

jjlj^iJI Ji-b 2 «Li. j^s-j 3JU. (^ifl < ji-^l (-. "tUJI (jic LaLi 

3 j Li j I ijlnjg iil£L!l ^JL«j* 1 LaLc. 4ji <*/! ^^i" g 1 ' *j 

j_u-u (^yja ^^-»■"11 4 1 n i^->-y o <_3jjL (^yi 3 j ^-JjO (j Lu 4j>-jJ JL». Jj 4_uj^^ 

«JUk (j 'n o (j^SLij <4 j«j ii«^~«ll 4jLijJI 
.(jljJ>J! (Jilj SjbJLs* CjLoLs. 4 jl <if jJju 
^Jl Jj^aj i_3jjji LaLi 4ju1I jjls i(jlj\j>JI (Ji-I J 4joL=>JI ■ (_|L>. 

ifljji. (^yi jjLuJI 4j»-jJ cr^- 1 " ' " .' 1 11 (jr^ ^ ui^Lu SjLlil w U.j'a ,1 ^ ,*:.l<tl 

jjLaL 4jJI 4jjL»JI j^j (jS-<u (^LltLij ijjLfl o'j^" L)' cr^J L*-* <tS_SjtlJI 



C-iL)j)"i i ii„o 4j}ta ^ylc < is uj\ ^SJIj jjLi<aJll e JlA Cam i_JI_iJI 

4JL>. jujl>u (jSLaj ^LiJLjj (j!jJ>JI i U ■ njj <JJ> u/I) (j I j -rit 

— lm\^js ^jaj-<aj JIl-o d^xjuuLaul\ CjI JUjlJI t __>ix*-iJ 4 — .tjl^jjl Cjl 2 r" t 't t , 1 

(Hjjj t LsLL 4j-iil 4 U i nl 4 I A 'n a 4jij r n 4 » mi I 3j^»-f 4_la "-"IjJ i- ' 1 » «"> 

d"ij^-^Li^? i_£Ji-aa (j, SI g i II g' "i 'r 1 1 «Ja^. jl pi-l (j^i-r ijll I jjk (JM-i. (j a 

* lO"^ ' 4 j » j i i iVt (_jo_i£. 
iOl jl j i uli CjIjUoJ 4-g.l i t<-> «Ja^- . U ii>> t yS 4jjMI jl^l.1 ^1 jir"iiM"i La£ 

£-Lt iVI 4_t«£ (J^LSjj k^jIjLUVI 4j «Ml -il >ll p^V <_sLX5 i'-, j-w 

aJLA jl '"^ -1 j (jr ij 1 4 'm « « (jjLtS 5^4^.1 4_La — ulj-> 1 g jjl '^itl 

Jl*j Igia jjl uijl ^L» iVI (_)jiLSj ^sj 4Jjjl« CjUsI ijJL (jjjjJaJI ^Ir 

I J-A (jLa ««.IjJiJI !_g j*l i n « ^^3 (j^ri i (JliJLa. I jl ^LtJljJ ijLli-Vl I jjfc elj^»-l 

4-Lo j±\ i^itl ^Li iVI 4_L*£ ( _y3 CJjLsJI ^^aiiJI jlj om J>U- (>» jl LsVI 

4-aJiitj uJ,l CjLoLjJI J^jjj ' i r»" 1 1 Sj^v t^o-ijo"! ^jS^OJ 4jla I jiSukj ijUo^l 

J Jjua (jjSLj jIjj) ,j a jLLsVI J-l^aj t'-.j-fcj jLxi.VI Ijuk J>Lk (j a 

.4^J,I 4 tl i ul i dji^J (Jr xbljisVI j_«jl!I {yi JlJ^j Lava ^LJ^o ImUi 

ilj, jji ajuivi (»iaiau<i 

C^tiif d.j-w 4jlAII ^l^il jjjieiij ^ l^^j^^lj^JI JLseJ.1 jLai; uj\ 

4. i'liVl j» I JL*X_^I J>U- ^ aJUJI 4a^L^)?l ol j JlJI 51jU 4j^ 
4_icjj CjIj^Is CJ|JL^. , ^ i4j ijuitl 4jLiiVlj LoLc. 4aj5<! ia^aUtJj ( 4jjjJI 

«JLJjLa- i—SLu^sl JaLjj uj\j 1 L4J l>JI (_xjSjjJI j jjt"i i. ^_ys jjjujl 

(Jjj-I ^l^jl LiJLiAa >0 ^l ^aSL! 3_iJLiJI 3 ajUilj 5JUJI 4j3-lliVL) j±<£u 
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(ya J^Vl 0 lrnj U» jJLU f U! (jic IjiLc^cl ^jjj (jt (jSUj L^loLli — u/l juj 

^yJJ «CvL^JI LajjJ j ■» jtl «Lija j»! Jcjcj u/L) «LcljjJI ^ i rt"< uLd j- uu^jjl 

JL*II Ijuk ya JjLuj ^y^ i£>^i 4a£.lj3JI iiLtjVl LiJIjUj .I^mI-sj 
<yji i_.U*H 4JSUII gjLuJt J'^M (y*j J^j^sjJI 4jJlj 3-kjSJ.I jI^II j»ljL*-li»Li 

.(JU1I (yS 4_ul jjJI S^t^JI 
tfjLuaJI iZj!j.mi-»JI 4-s&aK o JL*» (y3 2ljj^JJ) «L»_u/VI I i>>_)t OJiJujeiu/lj 

J£ ll 4£j uu>JI i^il, I n U j»ljiej u/ V (jl£ JLaJj iirjLcjj^JU j iZiL^jLiJlj 

juiajJI <jLoj 4^Li)l 4jLi j Jjjo SjLiaJI ul))^)^!^! f Luiiil (_yl j) Air 
e LU ii^Jj (^1 CjjIj i4j_>ill 3jy>- (yS <-^J>jt — u»^- jl>^5 (jUiill «Jjjj 

(jl^pJI j (jl uuVI <La-,i,o j u/Lys jJ£! — iIo ^pjj La» Aj^lJlj etj — gJlj 

inSlill CjIj uoJI £l>ii (j>>t i (j,!^- <• Luai!l (^1 ilj-s! U£ i Luaj! CjI joJIj 

i_. i m i 4-*isLul jjjUII j oUI^j^JI (_)^t i CjjjSJ iJjjiaJI (Jsejj^ill 3jjJ JiL» 
ifljJaj 3JjJLJ Jjl». (jrS jj^ii'tl cUL«JI jJaji Lv-a /LgjLua! jJt ^ <i uull 
(«JJJ iiLa_uL*JI CjIj-ul>JI '-»" -I j-A SjLlsJI (J^i>JI />ju* JLa*f (j^J • ^ J. 1 
«lSj^jSJI j^L> (y3 Lfcjj^i (_>Jajjj»j (J^L>- (j-o Cjl^ * i > Jl djuk (_ T L"l (J^-uflt>JI 

i.ill jt 60 - t^JLjSLJI (y» Sj^LuaJI LoLc i! (j^. 3jL±c ^L» — iVI 

(_y9 ( 3lti"' Ljj j I^ t^ . i"") JL*j 4 ni ft* 

Oj JL>. LnJJJ J^-VI (jjiisJI (jjJ LjjIjjU 'i j_a ^jl}jla ^jlj-llj Jj — a>JI 
. lIiIjjji^JI (j-o ^J-UI 'j-* <jr^ «Luaill (^1 «U-iaj eju£ JUlj i^jJj La-« i^jlSj) 
(_>iaJU w — Lc fUiiill (^ (jljlJI (jis — *J (JiiJLi O«o J — oJj 

(_Lal ^^Ic (JSLi J-*jij (JLseJLt Ijuk (ya (^IaJI ti^tjJI JljLaj <3 — ^b>" 

j"<5T jLjl^ij (^jji.Vt Cnt^'» .1 n'* iaciUl ijLclj^JI (Jj^>sL>J.I I a] 

4juu/V L^uajjjtj (Jd>k (jC I j<iJ,/i<"i i- ij - ». i 't* ilil jljil ^>l,.l Vinil (j-« 

Cjl^ii! I jt^ A->. J (),„_. La» iOLjj^SjJLIj djLuaJI Ljjj'i'v i U Jla (j» LoLc 

(Jjj^sLaJLlj jljjll j^jji iij 4 j\ nc $ . L^J i ril" JlijJL»> (JJJ (j " 4JJ5J0 <*-jjjoj 

CjLc^a-i n^yi i^ifiir'ia cl <ilr JU ^ l<* jojj LaLc 4j iLi 5-ul j t II 
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V (±(.l>. nJj-Lol.rr.all « mi} c±jajj ^1 I 3'"" ~ " 'j Vj i^^^V! » I ■ 1 

4jhIjMJ Ll»-jL>- Lusujjlj I j ■ ^>Jj »"' j«JJ 1 U. S a (j£Jj 1 Lgj 'l» -"11 jlt ^3" 4J 



OJuo! jl 4j ,5J,I jjlhill <jf 4jjb«l!l iZiVL*.* jjiaUJI (A o I «.11 j_ 



(^Lill ^IojVIj (^IjosJI ^tijyi a^Ljj jiao ij iijWjkVl 3jl!L 42jj1zj IUJI 

1_|JJV tfJL&J i£j »JI ^l<* «bjijjl L_|J :»JI Iju 4j!r j islj UI Jl>- [c 

^uoju 4j1aT. Luul i'i.if.l ...j i<Lujj ; L>Jlj 4a£.ljjJI -~iVj ■ »-wt I CjV^I u 

4j JLC.*i? I Jkis- j ,1" «jj a M'illj lijaJlll (j a \ o (j U ii -w. j i-liljlj tiai>Jlj j»j — «UI 

^uJLuJI JjL-uj £>c < M'i-bj ^y&j <(jl oljVI LkjSjbl Aljjla Jdjl»-! - LU — ^ j^'-i 

. ^Jl . . . Ju^jljlj 1 -jt»" 4_)_uiSl)l i j' iujIIj JuLaJfelllj 1 rtjrtr»"H (Jia i_£^j>-VI 
i.fuJI : LaA a 4jjjjJI CjLcL* iVLi <JjJl1I .Uiii-vJ (jLlaj^Jo l/JLLAj 

^yisjJlJ d j<* 1 « ".VI S^li.ii.lll 3JL>- (j^Sj n_yCL»-lJlVI ^j^.'tlj 4-lg.l « l'lVI 

«bjjjjl diLcl t i'iVI (jji 3j_JL^o oLc.jj>J j»l tIxjK 4jjLo^ 4jjIjl»JI 

^"m'^ <_y^L» iiVI ^ j rt«"itl 4 A nf 3JL». ^ *« Lol 1^. ".-i j^iUi jjji 3jjl ■ — « 1 1 

<La_)Jej uii.1 CjLcj^>JI jjja JjiS-l JJ^I oLcjjsJ 4jjl jlijl ^1 ^j^Jjju 

. 4ag.lt miVI Sj" < n j II 2-JUjC. 

J^ij (LoLa 4jLiai(j Ljjj lIjI ,c.i i n"*- (j^"^*l tjjl (^dii^-Lai! (jy J& ^±\£T-LLi,aj 

[^usjju '=L*jii JuLaJ OjK (jjJI 4jjLc.VI (jJJ SJjLfc CjLlo^ Jaiv I 1 (^Lal 
(J^jlojsJLI t ]y4 %35 J-5t-i jjj j) iLkJLuiij (jri" 4 fll'i^eJ.1 CjLiJj^-itlj 4jjj!>U 
J>lj"i ."I Jji LilJij .InIUa «LLa .il a.' „ Vj JlSAj (j K ^UJI ^JlliJ! 

SjLj jjSLal J J nUn'» Ijuk u 11 A iSIjL^JI CLs\ j^SJI a jufc tlkia- Sj j II 

3j n£ . l l L^JjJ^ ^rll Ijiaj L«Lc. 4ji — j,1 j»l JLiej ljjI J i^nii ^1 jL»JI Jji^-sJLI 

3j ij 1 uli 4juiVI j»ljiiej <_ul t jSLal LaS 1 LjJ L ysj-CC\ jl _»II 3l_>^>-l 
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(jld i4 iijii-»JI . <Lul m" i nl CjVLn- LjJl ljUu» |»ljL5ej i_ut 

liii -«j (j-UocL* iVI jjCi3j_>iaJI (jOL^J (^^j-p- jl u jLai) ? t Juill Jii>- 

^^lc f I .^Sll 4_JIjl3 4ljmj t -,3 -t (^c >l CjI JjiU ^.Ijiiej u/l 

. L^jj^jeJ S^j3 4_ljL_<JI ' ->l — 1 I C r j i M 

ijjj» .illl 4\2j j> Ao ^IjlieJ ml L$ofl ^Ii^ij V JL9 4jjic.VI <_>A*J tXll lAj 

V ^1 OVUJJ 4jJ.jlrt-.il 3j—Lx)l <>1 *L5jVI iijj>^l o— « Op» <<-^J 

i* iSJU jjUajjM l)5 Laf> . L^aS 4jjj_l)I CjLcL* <iVI ^1 Jlssj u i (^SLoj 

Ijj jJI jj<i i usaII ^jllaiJI u JLA (j^oj icliljLLill ^P-m ^£ ^ 'l ■ " ^jjG LgJ 

.cjLill jaj 4iLcl i i n nj 

^»1 Ci \\£ 4_uLij 4jj(jl«JI j(j)jU 4j>JL*-<ij 4 irU"ll Cj^jejJl jjLfl i^j j i n t-4-«j) 

^1 iaLusVLi L^vL>oj Laljjt». oojjI j-s (_gjjJJl ^j« .V*. 1 1 4jjj; U t 4_jj| j^p- 

CjLjj£_J.Ij tJT SI jUiJI jo-a— cuZiJl p-u\js*-J CjI jljrtUH <^l 'i"» n H CjLjjlSLaj 

f I jill ^ Sj^^il 4_ul juUI 4njflll ^^k. dUasUJ,! J_a igj S^bjll 

^ «.uii do^ii ^ a^aii a «.i» V) |»iai>aut 

Jljj^j .(j.aUH liujeJI JLa-a <ys ^ojS j jiii SjjjJI iVl 1 

(_ul^>- jjjO Ij j IjJur J g. i"ijl (JLatll ui\ 

O^U-^aJWI 4 hlrtll^U ,a^\J%±}Z^^5^J, Ur A J Jl\CU3 H l\ 

,4ja_L>Jlj 4j_JaJl i'-. I L-Aj ^jfcull Jl xl\ IjLA c^l^»- ^ o .UVo 

.Sji-^J^Jl iiLaijVlj 

L*jkj ^tA_<i^ii (jjj, li^a (jic- 1 <jl o t* A—lkijio 4 j 1UII tljljtjVl JLaJJU 
jt^jVLa» 4juLLoj ^ i'njj.1 ^^l^. ^yOApc utl ^yi S^l^lil 3 jM i^»->-VI jjLuJI 

^j* j-i-^l jj i^Uj ij »-VI (jjj La ^!M-«J («i^IiLsej — ioiI iS^~ a 3 ' I — ^bj-^J 
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C^}J-C ^-iOi I (joijJU pir 'j II f LiajSj <-3j-*J -4^- (jt^- v' 

.j»Li Juu LaLc. L-aLiSuSu pl«J1 Ijuk jl^^-uf dJIjLoj i_il!u£VI 

flj 1 ^ .ilj 4J 4j>-Jl)-4-^ 'L* -i'^iJ L r 1 J^ s -^' O^J-^ J-" 5 t — , '_J^ =>, - M 

4Jouu/l Cjljl^j^ll I * Oj^jv! jOJ j jj,l 4 k i ill^J (J<Vl <1 t 

i LftjLom i_3^juj ijljjt^JI j^o (Ji-l-> dj-toll S-iUl ^j! u ii" <Tt (^ji Ji£- 3^£>-? 

djltUs pjjn"! d-ul^tsJI t_jjL*l!l ^ 3« mi U J.iU.1 j» jitituj <il! j£j t 4JL>-l^ 

jLai-^ udJj^j l <aJlkil (_>isl j-aVl <yj 4jJiie^ uJtlj 4>iJLi«a cJll Sjj^Vl 

(_^=uie iij (_,J3 «Lajiiej uiilj <&^yJiX\ ^Jjj^ajjl jjl djlr la (_£Jbo 
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JLJJL>J ^ 4j( <HI .}! ji\ j»loicj i_ul iA^ll cLLkJU <_JjL*i)l jj aj 

5jLJJL>- oLaj;W A (^JJ dolj i_fl!j i«JI tjl^- <— »jl->*itl tilli CjJ^»-i J 

jJI 3 jJIjljII Cr \*L Ci-kiW I j & Jj) i^i^>- IJ j? Lxs_a ,3 

L£ « 1989 ^jjJ! .... U\\ (^jujVI o-jJ^jSJI o» ^L*jVi ^ 

^ 1 1 iijSJLl 4_l>JI Lj^LiJI ,_|^Lajj I ^ <i j 4 ij« a d jjLj_4-j£ 

,j!il j^JI Cn^JL> o^UJI (_^jS/lJI i_aLis£l j^SJj Aitl 
IIl* J>L>- ^ Jao^iJI ^<u cdJji^j <(DNA) ««LjI (jj ^^11 IU <_sjjj1I 

ol nal'ijnllj CjUjjS^JI 4j uuj (Jj I ■>" t «LiiflJ 4 «r 3^j^io (^Jl jftldJI 

4ji-jj ti i i^ajjj.lj 4j «jJLl jjUaJLll ^»1 jLa-",i hIj ^»JlJ! ( _ Jr i3 ol uuj£j_Li!lj 



j-ial iflj-*A <juuoj^\ 6j£l\ (j—jaiij 4 «j lU (JLseJ.1 I JlA (JJJJ J 

4jUf ^ mi*> i_j9j ij/J . L4J tjlUtl JuJjso dJJ j£j 1 Lkjjpt-uaJ 4jjSHI 

i n it iJL*^Jlj j^air i^ill (JJjSj Ji* JU (_^jJlj £_uJ,t 238 - 
(^SLaj £ Juil 238 — jijjiljjal] < rfii^Vill ifl^jua J^Li- £>-aj • 4 Sjjjua 

Lij^-ua-o 4JM^- 1 i'i-iV 4_se_Lij J-All 238 — ^^jjIj^oJI 4_la£ JlijL^JI 
j-oX. ^jJjj 4i^JaJI «J ^jj i238 — j»^jjljaolJ < rt i«*wll j o£. 

14 - jjJ^ 4j^ ^J,>"n,itt 4U>-jJ^ ; l>JI tijLejVl (j_/s^J~T ^_aj I i^>jl tiJLlAj 

(j-aj j-Luj , (^-' — ^) 12 - O^ljZ J uajjiJ iSiAI j jUitl jjfcj i(C — 14) 

4Jjj>_« 4 j 1 11 i 1 ^>JI J-*J " 5730 £ ill 14 — (j^j^Sli! i_j_naiJI j-*C 

(N - 14) 14 - (jria.jLpjili ^a^^sjUt ^VicjUj^j^iiiJa—a^ii 
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^jX\ o#j£l\ Jj . .. £ t ^Ij o-i^ 2 cr^ J— «UI ojiA 1 ' J^-^J 
oLiSKJI ,jl .'i.-.,., V 

(jr ki i^^lisj cjLuISLII e jla ,jLa «l^il «^1 cuiVt L^a Lu 4 1 «j i->- 4_l>JI 

C^al^Lo 4jjLt jjlaj 4 1 i n i H djukj . ^, mi 1, 1 1 4 — (j^j^SDI ^yi 4_Ij_»_a 4 i , ,. i 

l_p ciJLlA ^jjSLj <0 ^JI ,>51SL!I I ju* ^ c_uG SLirJl 

4 A «i« I 4jcjjj 4 1 1 n^j Lo V 4jejjj 1 4 — (jj^j^ <5 jJLaj 

i LajlLcj <C ^>J! (jjlSLJI I jla ^ 5Lj>Jt <-ah^o Lr ia- <-dJjj .J;' mm"" "VI 

cJjj^aJL)! ^yoji L—aiSj ,_^a^LuJI 14 — (jjjj^SJt 4.4 uu f Juj 

tfJu* ^LLo Jj^iu (jl-^ Lr^^ (jJ^J' l'- 11 -* 5Lflj o-^J 't 1 ' o^«-> I jJj • 4j 

jLLa (^JJ (j^rV mi! tL-aji,! <5JlA (jl jl ^Lc. 10000 j-us ("itWi^ 3_vJ*-cuJI 

20000 

^jjLjJLi i_3^-*3 4_2j^-LJI aji &j il4 — (jj^j^SLil < 1 i 1 1 o-^j (_j °i 

JljJl><jj 4 mljOfs SjjLiLLo CjVI ac-o j»JLiej — i-ujj 1 14 — (jj_>^SJLi 

L4»^>. cLp-VLa «uicj .iuicjjLlJI juL«ilj oljL^jltj j£}U 4 LajVl 

CjjJLI Jjlj d-«-*JI I, .V i J «LSjdl (Jr a 4jLc. O-lSjP 4 Ij i nj Lgjlj i LfA-J (_Lu>o 

(j^l < M'i^cj t^jJlj mJjjjJI ^1 < miV I ,_ya\^- mJJL>.1£ , , U 1 , U 1 1 j 3j|j_>J| 4j>-jJ 

tjr J-l-i mil ^pjpJlj SjjjJJj 4jvj^JL)l£ jl jjii) 4-uLij jiill (__^ajLuaiJI 

. i U < i ^ 1 1 j Sjlj->JI CjLwjJ (jr 5 j jjt'ILi jjC 

a.nt-ttl oL^j-LfcCJt JL>w« ^ ^-u_jil OLcUjiV t j»)uX#JLu( 

: (jg o mi g ^jJI i it-itl JL==_« 4jj^II CjLc.Li-.iVI |>ljiir"i i »1 ^ i n 7i n 

J^>-_j 4j3jjl^ 4jj jJI 4j« — iiVI ^»1 JLitj cul ^ *r« <ij ^ '<?i.j-g i<3 JjVl 

(^LiJIj j-LaJI i ^"i t ) j»l Jiitj Lj/Li 4jl^La J jJl>oj ^ju«-o ^j'^ j « 

jf (j^JLj ^^la^a ^^^-C- ^J_^' 4_*jiV! ^Jiitj i_u3 (jl (jt Julx-1 (^^-^-M-C 

. Ojl Ml" )l i Ji "i j 
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S^j-i {j-a g^jud (j^ill 4 « mi \,\ 1n il I Jl-jr" i kLi j? t L<Lil lu jio L«£> <3j JJI 

£_1J ^_^jI»J (_3_4JLU^ ^JJ-Ljl ( ll-lILl (_3^_»J Lfl (J_ul ml ^ <J7-^'j 3j jji 

:3jL^ 



2j — iliVt «j^J 3 lil'ii&JH 4jl I (j-oLualal <L>.j.> ui bati (_gjJ! j j I ...'iVI 

^JLsejjju iXUj Jlloj .djlf <_i iSJt tlj^-j ->ljil «UL*. (j^jV,. mm t 



lli •3^^-^ (J-»- 0 k t II <JL>J 4 (1jA.>^ 4_^_lIo|^ Ml") 3j^X<3 ^ U»" l*JJ ju 




^yO.i^gH jL^^J! eLua£.l JijJ a. Sj^j (J^ — cuj La_<s j»jJ_)LJ! JlLa 2_ala£LII 

jl^s-JI 3_a <-oj! (jj C '.j-*- fll £j ilLl I — gjjL^j ^JLa J — Jj->«-)5 

jl^a -^a-»-J JUJL^lJ j! el_*-aVLi dilj-t 'n' il JUJjcjJ i j 'u f n 1 1 <L*_iiVl 

Laii . Mi-a «Lcljj jl lUlu (_y3 La Ll^iV mi C^jLi-oI «LloLi^sj (j^^ 3 JUJj»<j 

(-JjjjLcJaiJI (_y3 {jC i_i-»iSL!l ^^-fl 4 j 'u i uli 4jljjjV| ^Jtitj uiJ 

{j* ' l "-t I JljjIJ La , I fc. . 1 1 3jaL£ JUJ->«JJ 4-uLlVl i_)_jj^>JI CjLjL^TJIj 

2LuLt»aii 3u.Uu.ti ijuivij t> A ? .>..i,v.t) - 2 

jjj^i ^jiii J j) /^Ic <_Lj-*j 3U^.l 4_5jjJtaJI ojjfc ^yS — i-ujj 

(_y3 i_3^Lo-V1j . 4j«UM,l Sjuli/Vl («jj/Li i_3jjuj — <jl>JI jJoLii S^JjuUj 
jlj_LI VL.'a.«JJ ^ytiaJLa i Jac ^aJJ 4j1 Lu* j»Jl2tj — i-uJJ jL^sJI 4_±in3 

4-loL>- L>.jj^>jj Sjaj jj^I JJ-^> (jr^- (J 3 1 ^ ^ c?-* 4 j ? S" 1 1 oJLA 3j — J La a 
d .j 1 U 1 1 jJjj^sLfljJI 3jjj (j^j (_u_i,lnU u^sjjC 4 luLJu (_jJJ L^Jj^cj j«j 

->- 3jaju djlSLa ju (j^ijJLI (j^j'W ua (_}^ uij lil) juj (j^^ 
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^jjJojj j«jj»jtiJ iaJjitil cl VI lJ ^j}\ dj.U^I I 5 j m . „II d . .^. M I JliLa 



m^j^U 1 1 i t-it L> »j ~- • *~ ' I - 3 

j-u3\-xjzj olj j J — cLjj ^ O — se-u ^ jjl (<sl«JI 3 * ^jj-l)! ■ ■ t — . 1 1 

(JcLilll Ijuk j»t jitl^l a_uL£_ajj dj^sjl SjLL! j_o 3< mi U <"il, 'j'j K'i j 

JUJL>- jai^. .3^>JL«J.I ^^slj^V bslj ^J"- —"'H ^^slj-C.V bsl I - j i ■ ■ 

Cp^'j f b_9^" 6 — c < -' 1 — i±.-l->- <jja 3 njkr JLjI^ <4J 
mJ>-V| <>t j-aVl <_i_iSJIj .fdjjl Ijuk %40 ^1^ J< 

i jub %60 L^u-coj js; — ^ i 5 ?, i ii coaJi - i .^ t tj^iiijj 

■ i iUII OjJLsJI £>i!l 

i_£ jJI ^ i UH i ^-i" i 1 1 (ji^. I — i-uL-ul (_j^jiJI ( iUIL ^j^j^- .^.-.tl 1 

jj j i -V' 1 1 i M'^ cjj '«jjJl Sl^j SjjL^JI <i* i5J.I jjUajJI ».t y. 

' Urt"ll"i j (ji^. i t->Sl n" j SJ^-Vl l>° '- ' « ; '■ ' ■ "» tPJI ijJI 2j li/Vb 

i_£j>^' i_JoJI ^ i^'l l Lot .jj; i^-itl jjjjii! 4LL2II a^JI ^ 

O-^*^' LJi^ (1>^ Wj (*-^' (3i>^ L*! — J-^' oJJt <Li3 

j 1^1* ^-1 ( _ T xis^JLI ,_j^>3^a (JxjC JLtcj i<Uaai3 .il^J.1 j ■ '— * tl (jj^J 

foJi-i-a M^flj ■ L ) ^f» i il l £jj Jjij J^-' l^al Jieluil jljil 4j> jj.1 3jUI 

3-iUll J-oL»^ Ja*J (_pJI 4-ul j qj < JI SjUI 2j iHI SjLLl J-JJU ^jJtA)! 

.«u-o^ta jljJ.1 j!^«tl a t m, U 
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jjj i i~T) Sj^a-lj Ijjjul^ LoLiJLi ^ a ( n_i jL^a- L yzjjX\ jj^juajl ^jL2tjj-aJj 

(jjj (j^a Lgia i— ^^i»- j j i «*> 1 1 ,jja JJic JoLojJI (jSLaja. i (j Jj^J 

3 « miVI „V Vinil «tJaj^ls (jjiSlc n_^i>-i 3_i£.L«jil iZjLcj^>J (_>iijjj.l (jiajjj 

alt-i»l,l 3j> ,>« SjjL-aJl LaLc. 3j ii! JoLoill Jut*. j <4jJu oJl 

«b^utS jl^JU j) i^nll Ji-tj Lgj£j_»-j I J-pJ ^J-"-* 3 ^ "J o^ 3 — 

I gj'g JU^J (J-3j (^SbLa'iM jjl ii-^p- " j <?i«ll «LaJoj !r" (J^ lmj La-<a 

l_ r ,i tuj Lat i (Jr ^3jj> iji*" j) 11 (J^-lj 4j iiJ.1 Sjlil Jjj^J 

_ll ^il j_; ou Jtai- i_dj j£j ijj*. 1 i_y2j-& '..u "O Lalj i L4J (jAJ»-a ^vjj — >-j 

j j i'n jl JL<jijI -5^>-J J- 1 -^ (j' « J J) ' ^«11 (Ji-l-> Lgj£jJ>-J 'L* "'i I 

Jju _j . (Jlii! (Jj 1 1 n ti-iliill <j^JL> 4 ij« o (jlsLjj: 4o^a jjl 3jj jjl 

1 a£ jLg*. d U 1 nl^i L4LJL90J ^jLljJI ^x*j>o fdi i^jj 1 .-Ti 1 1 {_yi «LgluVI 

t^wa^tJjJl (J cjl! ^LaSj^-L> (-iJLLA^ — ^ — ijil_xiw (_jAj^ O^J-*"* ^ 

j k" 1 4 < 1^1 1, 1 3.5 W (_>iaj^JLI jjU» iJrij-v. (j^LjJI (ji~i ■>- ^11 4_3j^_Ls : L»jkj 
Ji-lj <LiijL£ 3_».j Jj 4ju5J,I Sjli! ^yol </-»"« I LgJMi- |<ui SjJLa^a 4_LLaj ajjusl 
i^ri-r iil I l^jjol^ Lalill jLg^. (Jr l^ (_>iaJ_^il J-jl^jj i4 i^-r^ j i><« 11 

di^rw. i(_,^_LaLij jJI jl liJ^jeail (_)i-i >■ Aib ^^^a luJ 4_ulill <Laj^laJlj 

j<uj^ i2^jiLjjo 4 < i^i U SjU.! 4jl Uf 1 Jjlj IjjjbL^ LaL>JI ur^- D^dJ-^' 

J^lj l^iajGj V^i\-ij-LM Jjjuaj I j • ■■ liii. ^ i~n j «L* liil 3_>LJL I jjj 

■ 4 liO,?»-^ J l^ltll 

i_JaJL) (_>^ui= ilJl f^ja L^iUuVl jL^^JI jj* I^H' 0 ^ LaLiJI J 

UjwL=sj (jjJI LaLc. 3j Cu\ JoLalll Ljr lb jl-4^Jl t jbk J-*£. 3_iJlj i^JJ lil 

j_Ji_L!L) <LLii>- Jju dJJj^ i(_^ajjj.l ^ 1 ii-v. (jjC 3jjLxo 4j 1 Ig'f 

a^ijjji ajujj t_c^,Liii J;! h;ti o^^ 1 Jj 1 ^ j' j— aii 

4 '/rvi i LyJI I — ^1jjj>oj 4ji JiV! ajui JL>.! jtO (j aj 1 L4J — i-u L7^' 

fj^j cLloj^ LU ^ 1 X ^jJ 3 J n t a t_ ij i-ul ^>-i£- 1 ^ -iiV i^*tg 4_uljj»^ 
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4 I r (i ) Juju>a — Z 

. <*jajJ <ja±>jl\ 4JUJI jjiiJ SjLlLbs SjJLdJI - 4 




l j£>\j-a^\ (jjj jjjS ^ i_al ij^l ^ (^jjlll i it->1l jlcI cu-ta liajLLj — uJI 

( _ > l3tj^al ^^jie lLj ( _ r 9 MjJ^jJI < ■ t-. 1 1 |»JlSj j^jj n-dJi 4 alo^a^l-J 



.4j j) h<tlj 4_i^j^ J^'j ^jjSjJLjl ^JLiJI fljjl (jr-uV 'il - 
.4j>.|j->JI Jjja Lo t! « aVlj i_ ajjj (jl^jo ("_>c i 'n mX1! — 

. •> 1 tx « M Sojj^^SLlJI cjbLgjJ>U jjjjajJI ^j^j^ - 

|»l Jlj>-"i i iiLi (j^i - »- iVi CjVLsJI ^ t-n n ^ji 4 t mi t, I ^1 Jij-" i uLi ^ i t-i 1 1 

(jjj 4jjJl». ^I^jI Cj^jo «^ji-Vl LH ) j i i n 1 1 (_y9j 'O^J"^ (jj^ ujjj-^l i- 1 Ui J I 
i4^>-jjj j i n iill dilj j<~il,l 4jsLx^l i Jla1*j [j^II u ilnll ^jj,i^~ll Cjl^Lal^ 

.4jj^>JIj 4j j«~iU (jyiC- 

.(PET/CT) a^Ustl ajuiVl j_o ^jJLI a3j^^ 
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1 *iWHii*!» l lt/*JUU-,*l 

Cy i^Jj-^j^ ^jj)i^."i1L> otj A'uiW Jj^jJI ju_jjjeli! (PET/MRI) 

,ji Jj2 l-La.^Jj)-'><,".)l «j £ UILv (j^jjOj 1 3 j fi 1, 1 3-» iLVI ^1 jje^ i-ut 

' jt-i .v. ^USj «LjJ^wlII ojjl) ^ Uji V I (1-3) 

I j«j iU j»JLkj uli (_£jJI -i^jJI SjLa lULSjJI <Lu-olit-i «LlSjjJI SjJlII j jajj 

ic^jv (_>SaJ>ll j>'bi L , ■ iSjJiJ! Sa\ ij <_r^ (123 - -ij— J$ 131 — 

> jlj-"i i ujij <3jJt!l JoLij jjc jL^>- i» I j_tej_i_uL) 

Jjl 'm jlJI 3JL>. i«J i-J ! jjy i«-»"i ^ys >=*^ |»j — £)j' i ^"'^J 123 - 

4JL». ^ Lot i<cLa/ 24 j cjLcL-u 4 juu 3-ls>H j>^j ic^^jjJ! 

15 

J-s tPJI (Nodules) jii*JI j j «j-UJI 3 jjJI cjL_)L>JI 
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. f 11 j d Uj , ,. itl £Ll9jJlII 3jj«JI ^j- *^Vt 

oVU - 

• (j <l o 1 m'iII SjuiJI fsJx- t 4jj3jjJI 3Jl*JI Jal i°?i 1 CjVL>. — 

. 4jibjjJI SjJlII (Jj-m^j ^j*-"' CjVLs» — 

. 4_UjJ.lj 3jL>JI 4j^jjJ1 SjiiJI CjLjI fl"ill JjJL>uj ^jjii't - 
. (J I i^-w" 1 11 V I jl nf JL*J Sj^jjJI SjJlJI ^iV-vJ — 

jJbuj i 4-L3jjJI SjJtJI (_p3lj a! (j^ ^ ...uli Ijuk jj jJJ 

. ■ ' t j| 4_x^L^ L4L4J I i 1^ * " 

^ IH 4 

^jjjl <Lv.lj^>JI tlj^-l JJJJ 4_jj3jJ_II SjJlJLl (jLLju-u ^njrMil 5JL>- ^ 
J3-1JI |»l JlrtloiLi (_pxj^JLI (^^aej |»JjJt 'j-$J iimjJI ^^LlII 

j»ljjl «jJLl* ca\£ I jj Lo ia ^L>.l j> _>JI jjji 6 j__Ail 

j»lji^tj uuL ^j^i<ajjl Ijuk ^«iy n_gj-i.1 ^yJLol jl 4jja^JI (j, 3 4 j S 

j^ii. a^j^ i ,Vi ^jj <(_>ia J>*^ |*jJLi ( _ r Iaju (_£ jJI i j. jj.1 131 — -i_JJ.il 

^1 4j>.L». (jJaj^JLI tl^j_u iill 4jtxli JJjo j 4jMj l?Juo 

t _ r »-}ta<JI J- — uiil «Luj^ ^jj 1 V jt 4_>.Ijj>JL) SjJLll l^u- 9 «j-? - 5-1 1 j] 

£7^L*JI ^1 (^^lll j «Ll^JL II SjJti! LLij ^ i^sjjia (i_j) 

• ^i nl.l -S^JLl 
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^miU 131 - jjJI ^,ljL^-"(,„b IjSjjJI SjjUI 

Parathyroid SuijjjUJt SaAJi ju« 

LJLc <L«ljj! iLtj (jjjJI L:r i^sj^ll L«4-o Ijjj (jjj — 1)1 1 .Uli i^^Jj 

^jJ! (parathyroid hormone) 4j5j^jL>JI SjJLII <j>o>^ Ja>iit jlj^l 

Ijlojj iCl!)l r>>»tlj ^1 tuJI j»"i?T ^yjj i^JiJjJ I uiLjii f\ Utll j — JJJ 

( .UU 1 4 Sii-tej La I JlAj i4jjfljjl 4js uijb ifl^-*- 1 £jlji>-l <-_<-J ' «*tH 

. ^ginU «UJJ j j 1 »j (_£jJI j»JjJI Jd^'t <jr^" 
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j_«-U ^cL^Vl go-tl - 2 - 3 

(Tc-99m) ajLa ^^ajjj.l (jUtj !j_4> <3 

< JujjJL (j- ri-» .)! (Jj^-Io (3^. i-dJ jj jdll Lj^Li. ^yS ojl — «j 
4jjLL>^j-u j»ljjt -^J^J ' ' n "'^ ' ^ LaLiJI jl-£>. Lyl^. LpaJ^-ll £-l^>jj 

1 jtJLI 3 UI->-j 4j^jajJI <Li£.jVl ^^sl^a! j! Aj^J j' iSJLlo. jt 



4j iLio 



<i "1 <i j g (j-aSj (^SJ ■ j-USt t 4j j I ^ , ..jt^l ', i 1 1 (JjujJL) ^>JJ »^«"tl i 

Cjj-s ^ — !L*Jt (Jj-J fikt n 3 I j-A j»jitj — ijj^LajJ! tl 

^jic dJL&l (Jislj 3! I <il 1 » (3^'j o**±j^\ 

4JSL! Lcv jdll l^ts cx^' *W>M*-"j — j-*-" ' ""' ^ - l J Jl i 

.cLpJ! j <i"i 1 n" j ^^aj^JLI L^id -Sj-«J „vjs^ CjLl) «UL>- 
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j»Ua*i) ^U^Vl £uXI (3 - 3) 

j j «"o -vl bs«H ( _ T !Li (_5jjJI jtjjJLIj i^LtuJI (jr 3^^^jll lu^s SjLa Lg-Jj 

Cjblg'il^M jiLtuii! Jl)JL><j jJr jl\ Cllj j<"ill (jt-ij-y 4_^jLs d j , „I ...-» i 

4 1 1 ri^lH objjlj i_aLiij£t <GjJlSj»j cjljjiinl jlSj 

(^cLn^iV! jc^uiL 4j^sL>JI ol n i iU"rtl 3jjh (".» (■")! liiij (^>SL1 ij»Ui*JI 

JuJl>o jjs j>ll^ttl 4 'l j i 'v- jl SjLlaj*- ^^"J "-^ i'iK'i i nl Ali 
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uui *jui**i-i» jt y*i' t'»-*' 



aVT 4j^i!i jjja ^^5^1 jllo (j!jj->JI Cx<~jj 1/1 U « LojJa 4^_p La_ia **■ < ^ * 

(_,"(■>- 4_uk^jLj 4 a '/i J V 4 K mi a (JSL—jjiJ CjJIjLo (_)lal^oVI «JLAa. •(*^ Cr 

£J-a-=- Jl>-JJ tliLjjj j >ijJ.Li |_JjJL»JI jjji 2L»JjLL]l ^1 ti»1l (^pslj alj -ij^' 

C)Lig.l i/i a — cuj Ju3j 4_LaLLl! Jj jJI j&S j cuTi i"i '(JjJ II 

. lj£L-a ^JL«3 ^oj lil 4-aj L >" 1 11 a 

cjLiL^il'iJ Jj-LsaJI j 'U (_)<ij V.i'mU I j^- jjJ l$jj-"JI i_JcJJj 
<_,7,c Jua^>o ^1 oUj oLJ j£j < JULVl ^ Jua^>J ^pJt ti*JI 

(^)VL>- jj^a %60 j *j eljj ( nrn (^Ij 3jjL*JU (»1 ^ 

* 1 n U ( _ y jJo^_a t^A-* ^*J-5JI 

JjjLj/ (_)l3_>_aj Gj ^oJ ^1 lr>«1l 4 li i 1, 1 i_d-lj I jl (j/ij^r 1V1II ( _ T ^J 

( _ ) Ialj_aLj l_jjllca ^« liuJI Lgjis (jjSo Cr^" SJlSjlII CjVI i«JI Lal 

(_ya^ca «UiLt/sj jjja Jj V 4jLa i^'v.i.iJI (jjJbj-a i-^-Uj^J <4_2jL<j/ 

4tnia S^Laj «LajSjJLI «LuajjJI j»jJI CjLj^ ^Ijliej uuLj 1 /1" 11$ j^^i-l 

frU^t-J! ^aJI (Jbl^—^ (jj Jlup* .^jjjjldll jl 1 1 1 - j»3_jJ^VI 3^1 a£ 

( _ > ^«j ^-Ja 67 ^^oJLi-II 4_flL^Li jl .^LtuJI C3 _ ^.XjJ,l 



jjj» ^-J-^V (j^Lol (j— 3 l-i ♦ 1 /1 j-a 1 I ■v-^JL I a^j O ^* ' 
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£-£}JU ^yl 3 J jt j (j^Lo^/ A^jltl j| d j^ajjl 4j£:jVI Jjj^Jo ^yl J i -- ' J 



S j» 




1 



djjj^jj £j — ljJJI ^1 ^jJI J>^=J J " ia "' (j^Slj («W^J 



. Jlill Jjj lm jJLl j I djjlii^jlll JjjJlj 4jjJl£ Sjjjut (Jji-I (j^Lo! (>«-^3 

^jKjj L^jI-S j»jJJ j JLuajs J^>-J I ilj ' J 'i" ' J^ail (j^LoV! i ',1.1") ^1] L^J J-^J J-i^j 

j»JjU (jrljl "j! JbJLso ^ylc. ^JLtll i,, 'jjlitl JU2.1 taJ c^M-t. I_L». pjj" 

J->UJI (jla '4j>)I i'.iii- ' fliM<tl JlJ^ j^ljJI JIHI j '^KaJ^II 
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■s-tjAjUlttaiill 
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ioJLc 5-i^>- ^Utj (^jjl 
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(«iojt-a 4_iisl£ 1 4-oL*JI 4j« J-o." «J jjjjuSUI ^j-^j-» ""' 

<L.H^jJiIlj (jjJLjJLi <>j ji <«r>1l ilfc»«tl i,n^ U q rn \ \*\c Lcai jj ..XII 

jilc iijjcj La^ juljJl jjJLbju!! jj^jcJLI jjjs a^oLLll jj.n^ll oilj^j 

(^aaie uuJI I '^jtj i^mI'i i_^>- "il ajd, «UL>J1 dJ t) 

■ O Lir. I t'naj J-a^ ^Jj |_JjJj (_$jJ! Lkj^loJ 




t** 
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,3203 jlaJLu jji) (jt tliJ^eJ j3 3j_u£ i_jL u, V 

iJL>J! «j & i4 r, e J — jf j»Lli_«JI ^jLa-l 5 jJulII I o 

5nU;U >4lajj L^itilioj 3JL-JI udli (J^ojV.iSij ^ i^ l ...< > 1 U.t l (J A C . 

4£j_aj ^J^-j' uiS^ i3i>^ u-^ ^-V f' Sj-IVI (<Cu SjLc CjVLsJI udti 

i _}l JLuijVI JAitlj >A» uii^J J? («-uljJI 5U ,„l SjuJL». 3 >ji-ua 

U jlj ^ o lo 1 1 1 — uujJI (^jSIj 3jLcL> f j-S3 4j^sL>. L^L>. ■>* j (j-uJL>JI 

CjVL»JI [jrtl j « Li^eJjjL) 3^>^' i>L>-jI S^jLiU 3„aU UI i-Sljiot ^ys 

(Jj^JU <Ls-L>JI I 1», I ir ^Jajj I .^a ' _ ■ ■ - .. < L<^o Ijuk CjJl»j V 

.^^UU^I^ 




i-iliu.V «b! JiSLuJI jl S'ir VI j ,1 4 mi jl l^ilidj^l . «UVlj.-A I ,^.t l 
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<j- 1 n'iVl i_£llj (jr 5eJjjG ^ll^f (jJ^^J (^j 1^-5 L** (j«tri«tl ^jmitl 

.(Heterotypic bone formation) ^jjjj^/^JI 

LoVt 1 . 1 j 1 m"i mJjJ>-1 cjVL». .(j^lj^t ^1 <UUJI «jl* <_jj ^ V jiaj 

jjjjJI jJLI jj^o 1j ^> ^JLaJI dUb ojl=-oj ^jjtlJ 



iJI jj^'ijj Cj! jJL> (_p3^>JI j inn a j j j «"t <L>-lj^>J (jj t 1 ^> 

. <L»-lj^>Jl (jlSLa jl JLJjLaJI 
fj& 4 1 mi") JL3 (PJI ilUJt lilJj (jnjV mi") ^UajJI ^yk. MjjjJI ^miII Juijj 

^ i^i'i jljJuo ^ylc mJjjjJI MjjjJI ^ojJLI jlcI chjj i^IjjVIj oLLgllVI L^Ualj^t 

(jl Jx9 (^s-l^^vJI Ji-Jdll fiu 4jj Cos. uiill I j-A JLalu u.V 



^^"■•■■.' MjjjJI ^miU (jl 4jjL«JI 4j iS/lj mJjJJI ^aJll j»ljiitj — ul jrtJ jjLillj 

i« iVl tfjji j» J^: (_yk. 3 jM-C iVb L^jj^j (jja (jSLojJ! Jx9 ilUJI jl— ^JiJ 

.mJjJlII » ■ " 1 1 ' SjjLiaJ ^jMi'rtl I j-A ^ 1^) 1 JljJlso fjia 4jjLl1I 
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uyijJLJ ^buijft j-ud! (4 - 3) 

«Lila <4jj-1! f 'jj' SjijLLaj 2JL>-^a JljJlso ^jjjJI < it-ill i_< )L*J 

^l (_£-!>jj Jl9 4JL». "l5>^>" UVJ — CjI Ul-v. (j^>j-e — ii3 ^JlitJ — cuj 
iSjVjJIj oL»-Ijj>JI i_j 4JL>JI aJLA CjjJL». CjVLaj»-! jtaj JJ i3UsjJI 

,~A Ul-.ll iiJJj (jjl J"~"i M j« J 1 ( _ > 13JJ>JI Sjjji jl (_ T id i-uJI i-sUJoVl 

J-l J lujI u-u uiJ Jl9 i-ij-»- i2jjJI jjJI Jj^»J (j' (.r'! 'f ^ ^ — '""'-^ J-^^J 

<_u jia L» '.(j-GjjJL) SjjJLll 4j^5jJI drsjlj "^1 £jl>-^ o-" j-^' j' J ^'j 

tiJJjj <3 L tiinU drulj iJI j'tjLjj "J' 4jjJu jJI eJjtL! ^jJI J^aj j»JLC. 

* ■ 1 1-»" i±!j->. 4 jjUs 4JL>- j »"j 'j-Jj "J I cv^tP* "il^l i ■ I ViTi cjVLsJI 

ciJJj JL>-!j i<LaJLC (jji Lfcjja-j (jji J^Oil L ys^sc^& <, illoj I gj'*^ LaSlj j. i'C i i" i l l 
■»1 . i , „1 i 4jjJI tljjvlj i_JaJI V"i i »L> (jj^J (_^ojJBjiJI 

(jAjl^jiJI (_^JJ (_yL>JI Jjlj Jj^aj 4 j i i" jj-i Oljj^jcj 4J^ojk-4 ^jj^joSjjJI SjLo 

4 (_>« li i£,o"ll lljL>- j» ■ Sj^JjjJI (Jll|j_L» lili 1 rtiVij Sj^jjJI 

tjj-xj> SjLcj i^l'-illoJI tjLjjj ^^LjuS/I lLsLAj 4jJs (JjijJ *>*^ l > i ii i U 

■ (j^ijV mm II j^yl^. ( ij iUII \ i nj Lo «tl^^J-VI < 'll'il 4j^jJI 4-UjljjJ 
^jj^ j 'i'd 1 1 S^Laj Juj^JI (^j^-Ls ^jjC (_^iaJ^JLl ^j-^ 36 - 1 (j^'» till Ijufc ^JJ^ 

(jjo (^jSLcIij (_yJ.II i^«j5ej>JI 4 Ij*! i>> 4 j m"ij|^j £j\ JJ_)j>- L^jJ} 4 fll i?i <i 

4j^jJI ( _^a5tfl Lot ijjOjjJI (jji 4 lih'^eJU ^ljj>-Vl ^ IJ ^jJI Jj jji Jl2j 

JljJL*jJ t( rt'iVLi (Jl mi i" mi V I (jjJjJa (_>c i_$J^>-^ 3^Lo (__tiaJ^JLl »1 Ur I 

4jLiL>- J-J^-J (j f i_i 1 1 (_dJ (j^jjjJI ( _ T is (_yu iill 4 J>^J J- JJJJ 

• ^O^-^ ' (-'V l^-^J Ij 
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4j *j i lo ^JjC Cj I j jtl 4_i Jj>-jJ "V^ i^j^ij^JJ 4_)j^iJt (j-a^tS £ya oj^j^o 




La 4 * j» II 3_iU.l J^-J L^x^ ^ JjlL) ^loLLa 4_i J^JJ 4jj^uJI ^ajt^ jj^a £jj <^-> 
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2U£jvij L-diU ^u^yt £-iit (5 - 3) 

iSl-SjJI * c j r n") L$j| (^JJ (CjU qj,*fcXI ( rtl"iT&ja ^ «Lo^ll oM^ *Ml (j^o 

a I 4_j 



. oLjji i^Tl J-A Lx£ (J\j\j-Zj 3jL£. u-JJlII 4j_ua£. t^J-»J Jjjj>- id-tf^j-iJI 




(^^j-i/l) 4"i 1 Jr> > I 4_jJljl1I (^rt_jl^_xiJ! ijAjJ (—Jail tj J>-j ts-> 
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(^ul^jSJI n"i1j C^-*J cu^Vlj ^ JlJ t (jja j-j^I ... i Lto - d" I ■ *-»/» 

l>ulj_<5JI La! i3_*jI jJI 4jvL>JI 4^vIjI nI. t ..."'l j! jj''^ I d/** ^ ePJI 
j| JlaJ j^yj luJ (_ya-2j 4_ic ^ijj La i£- ijuj ^Lfl 4jLula (jisLLa I ^ j]\ 

ifljjjiil (j^l^Vl ^yJI i^-sJj jj>'^*> I a/*» <i)jLJ*j 31 i>it\\ ^ 3^U;tl 

Jj-oj <_pJI 3_, oJLl SjUI jj-oa- J_c£.J . j*Ji... JLjIjJI Jjj-*-^ 3^ (J " m 1 1 J), ! iX j 

jj i ^ n 1 1 u^LiJ (j^JI 4 S U i I, I Lsf i4 jt jjU <Ll»Sj j» jJI I (j 1 1 n_i (j jS\ 
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<_ ) iaJjJ,l £^L»-! S la-^UI CjIjIi^I JbJL=ei! "Lvgji lliLojlolI (jj Lij 

(Jj^Ia iiuJaJI Ali i njll Ji-JuJI jl 4jjjVL> £^L«JI ^ Ijjj/ j^JjlII 

isLbV t y>.l j_»JI Ji-jilJI jl < jjiVl I j| oULcjJI JUVi.hIj 3jJo — uiSJI 

5 «I I ^ ilj Alt r\j\ . ,,ajiii"\ L^a3(3^jGjj» jJI Jj<^>-J -ll JLijijVI jjLfcjJ 4_l^jl 

1 ^ r i->j,„<S?l j jjji <U3l£ «UaSLj iLuiaJI 4j jjuj jl JLouVI jjL*jJ 

^ jjj j 1 1 SjLaJ JljjjJI Jjj^is (j t (J-^dT-^ O^*^ l£J>^ i_>^-=&A3I J — 

^ (_i__ASj1j i_JjjJI 3li>if 4jL>. JJLso (jnTiill I ju» J^Li- (jJJ <j»j_iJljJI jl 

ii_dJjJlj SjjjS/lj (>ulj AJI <Js |»jJI (jb; lu 4jL>-j 4_aJLC (jj CjLLaLv Jj^-J 

i . ^ (ytjS/l ' Cf'^J * o ^ 4ai£iseJll i_Aill <Jj^Luaj(J «bj^pjl jjj/I ±aj 

<yS J>#*j> jjj j — a i^liJIj t(J ^ IjflJ^jl (j l'>»<- J>_4*1 o^— j>U «-1-^1 

,y3 ■» ' ~~ ■ (jjJI ^«l^^t I iii>^' j^j^'H j» I "W dU jj ii»-ljJI f LS! 

(jjjIjjUI) i.lnll (J jJ£ (^1 Ajj^jJI 4j£jV| <y3 j»jJI (jb, — u, JMii-l CjVU- 

t< . .1", ^ ""' t JI'*"'^ j ''»^ijll t j-<j^^ll^j''^)-< , *^ll I ju* . (<Lt>-Ll!l 

^J 1 ^ 1 ^ i' obi, 1 t n'iVI ^>jjLj (_£J-a JJ-*J (. L <j-t. ijyi-ljJI jbj — uA\ ^jislj-al 

(j^ajjtfl JL>.^jj 4juliaj 4 I i>>tll j»jJI Jjjlcsj drylj "J I 

U ij"'JJ t_>^=tfl LilLiAj k. ilnll Jojj it> CjVU» 3 4j*oL>. < .liill SfLiS Ju jVil 

(_^ait3 JL»-jJ Lj£ ijUojjjJJ ^jLajSjI ^^JjlIIj <Lp-l^j>JI Cjl jl^tl l (_>oju |_L^ 

■ -1^11 4ioia£- ii^vj ^JJLH O^h" ""^ lil! jj i^i m U j»^jJli!l |»l jJtj ulj ^i-T 

j 'j ' ^.shtCuaij^ (eLlaL>Jt Julj ' M"tl 4 ,i , JuJLrsjj 4_ajI t_u 4 ttl*tej SjJjOil 

. L^jl i .liill 4 1 i^-if 4jjj*. Jj J *>■" 1 l!oJ->- ( yj j pjjijjJ I 
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2**LJI «dUI*&«rfl» J*" t'"*.*' 



O M> v." % 



jj^jij 3cL^ i_i j»£LL! t nll j» Jl^j luj : S JLti.1 i _ys^x3t — 1 

4,1 i mil L^jjSLJI . al r..-.<\ : 0 wiiiTill Ljj^jJ! i_)-cx*js - 2 

^ jJI ^ Ml 1,1 (j^J^SJI j»JlSCJ uuJJ SjjlII <3-^9j Sjutlt g'llV 

^Jjil ljuJI Ijuk JLC ^Cu 4Ji_i£j 20 Jjl_> 4j^J j j «"n ^jl ^ Jl (_^>l 

.ijjljil ijjLwIl jl.i m'itj ijjljii iL^jjJI 0L1I41JI (j^jVi"»! - 3 
(>a tdJoSj 4L^>JI djLL^iJI oVU. jji^ 

ilJLuk £>£-!j <ijjJLt«aJI CjLs^jU (Jj^Jo \$ i^ijV iVt i$J^i oljjSJI 

3 « mi U -iljJJ ^Ijlir". 111L ^Jjj^all! j»l jieli uil ^1 ^Ll*>J CjVLsJI (_y* IjJlC 

t jSL«jj '(Jjljil JjLuJI j-* ^ J-j£JI t |_^i>JI JUu J^pjj i_<jt jj (_ ? jJI 

Gali) SjjIjJLI 3 L^j^kJI <Jsi «Ua^oj iSjW j' iu-a^jji,V> I Igj 

^jlfljj v> Ac. erSVI (^Jj Jir-ijJ 4jj! jil ol jiUl ^ <U^jG dU ji^j .(bladder 

JbJu>oj 3jjljJll 4ii^jj>JI 4 — jjJojJLI CjIjjViU 4j^j jjjj^ojJI (JMi- (j a 

4j luoJjJI SliiJI CjI jJLj Cjijjiiilt j! J uijl 4j^J ' < ^' I ^J ' \—£uu]aj 

«Lij^jJI ^UjoVl ^oj j mi r ( _ ;r ij > 5?t (_Jj!jJ,I JjLuJI (jjajCu I^Sj^Jo (^c (jjJl 
ijr A «Lajj«."i n U Sjlit j . 3jlajJ! Cj! jJLj CjV^UI |fl i'n/f, ^ ^ jj-"i ..iu.I 

.(Bromo Ida) Ijui ^aj^JLj j»>u->il 
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UI 4jjl J.I CjUUI j^c <3jjl J.I <LLu3jj>JI 4 t inll JoLll ^a-r"" 

^.a ...'t ^ LUJ 4J.-U.I SllSJI o\4 4jjl J.I 4lu3^>Jl l-jUUI UU- < c ljLaVl 

^Jj Uli. jrli^ ^1 4_ui J. I UJI dlfc .V. UJU (jSL^j ,4^1 jJLl 

. L^MU 4_U jj>. 



j^UI Cilj) i^-*JI (jJ$£i < L»jl UI (jlalj-aVl j^a U^JI (jIol^iU j jjju 

.-.I il^.tVI UJjiij 'l-^jjs Sjl =JI 1 ■^■^ j ijjIjlLJI ^ia> ^yS I.U5 *— ,J ^ 

j»Utj uijj . IjjJL». (J^i |_£>>-I Cj^fU- Ux. »J^lx. i(j inti jl » 1^1 (_yS di jJbj 

Jy>-j 3jc_uj U£JI 4 fljJo j ^ya (J^l Ua -ly>-J (]>c (-i inCI.I (jf-i-r I JLft 

4_^j ICr KIL> 4^aUJI 4_ja^UI 4j^jVI jltUUJI ya jlj U! jliUj ua». 

Uajl j»jLa-"n njj . 4 t miII «.slil (jjis- jy3 (jt'nKU (_y^.U Cu^\ ^ UI a^Lc 

jljiijl SjbUi Uajfj ■(_, K 11 4x.ljU oLo£.U=la j^l i_sl — U£V (j^iill Ijb» 
«Lja^li (_yKJI "j CjLLUI JUJjeaJ (jsitA ULiAj ■ JlnUVl J ir J^JI 

4-j^Jj irwtl ^« i! (jji 4j UI .si yU ^»1 Jiiej U_! ^jj i^Vitl j 

^«uj Cj|yua>. -5y>-J JUC (J15II J j i m Ux.j tl^'t tLi/ij Cl^fUJI tiUj (_y aj . a; .."".I 
4 1 1 . u a CjIj iitvJI lLUj jJa :JlJ UI (jLa }liua 4jjlLl2J.I 4jniVL iij 

(jij <3 ^jj^ jUvl (ys <Uc 4jU-VI i.iti^i'i jl3 S4jJ ^lII ,_£jUJU ^ jl j U'i/ 

Lfcis ^yKJI I g U n'. I" ,^1 4jcljuiVI .iU.L> 4Jlt" ,11,^1 ^«03 oLp-Vl UJj 

4jjUj U lili CjI^j-oK j»l JLiti uiLi (j 'v «i j'^ «tair. j "(JUI J-« Lijl^fiJ j«j 

4j}j3 (yt^LojJI ^iji^'itl flji-'i ml 4-J^JI ^gjUeilj ^yKJI u£ o^lll i'l l') 
(jUUJI (3^/1° («J 4j1SJI (_>i3j^>J 4jKII jjji S^UlI UJj j>»J j«j j^^jj ' nj^ 

J^l jlj UI j^t 4jS|j (j-o ^jjJI i .Uli ^Usl t>SLaJ ljb»j .U^JI 4jlHI ^—ii 

(jLjjjjUI j-usjjj . (J^jjJI JLic ^jl >JI UI j«j 4jl"al.l jljj.1 UJj JJ^-jO (J i*J 

4j3-UI Us jiIjuUI L^j (jj^ij ^Ij UI L^j jlvjj V <UUJ I jnj.-'i hjUJUI 

.cjIjSJI i JU* (j-o ^lj -v I ij^. (_yS j^jua jjk '(.y^J =<UI "UI 

.«LLol l(jl«Tu La^a |jL>- 4lj m 'n 4^LUi/} olc^>J j_>iaJ J.I (_>i3jjiJ 
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. J^jJt jLJ. 1^9 



124 



— '*» tl jj^. LkjLijjl (_£ Jjs JjJL^OJ JJL«J 1,1,1 -» j ^ II 

.illaVl p^jlA jiaJlj (jjJ^iJIj ^UojlIIj 4-l9jjJI 3ju«JI 




125 



JLojju^ j 1 ' ^ Q j Cjta 4 t., i~iia J I j-a ct^- h - L ^ " t - V ^ 3 '^"'l l ( j^s £j-ill I JJkJ 

J^, ,3j,>.jVl ol^-jiJI ^ ^LLj — <J( L>UJI ^ diky^jl 

p, ^". .."'a «Liic. j jj£ji«JI jfsLi.<i (j^a >J^5 4j «LijUaj mil b^LiJI i ' H ^"i n "t JtH.1 

StLaSj 4 ^j£^/l jjfc ^J^pjj^jJI ifTill jL^a- j»ljliej uul 

l^£Li>a ji^J' '^■^ ^iJJ *J JLSJLLj jL^>JI I jbt jLi«jj idjjLLsj cuJI jJ-JI 

i^^i-Vl ^jj i i~Ti 1 1 Jj^ La (jjs J iri^t «tSj^Laj ( _ysjX\ jl iSujI i_JJ"0 J.J 

jvljjVl t>U ju<T<H ^ h*s JL>. ^yJlj (jjLajSJ! «Jl <LlcU tii! j£j 

j»ljj! J-^ic *- « Ltiijl i_j UJI ^J_£ej i_ujj ta J - Li-s JIj «LaiLIoj cuJI 

. J u l.o j °i ^ — j • "—j" p" j i ii La£ fJ^JI «tjuLiaj 4jjl <i <i jlll L)^Li«J I 
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I j_2ij jjJjJI ^ ■ '^j 1 1 t^J-A 4joLLo ^ a j^jj^JI i ^ i Uli jjJ _>'*-' ""ii 

.£>UJt juu 

4j>-L>J La^j l_>^-^ ^^L»JI f JJ^"' (jlf SjjLill £-Lcj 4j! LaS i«L>JIjla1! J; ■ -fl 
J j 'v i7 uj L«-a 4jj II 4"nj iU £_a i,, . ■ irlljj Lajj SjL». ( _ r l£. t _ysJ>jj> Jfs 
jo-Ll. t3j.'U"ij ^<t£9 I J-4 Uj i^f (jr 3 i .Uli A uijLaJ. SJljJl^. ^jjfcLi/j 
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(j^i Ijuk Ji-JUj .^iaj^o JSJ Sjjji'iU 4jLul!I ^Jj a^jijKVl 

jjLlaj ^Ll V" i nl i \ <w«_t J-Aj L$Jt>^' < _ i Uli «UJaja Om (Jr jlaJI JJJ < V-tl 
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^LLaJLl Juli CjI, >j i uli ' t% - ..j Luaj <L*jLui <UL>- ^UajJI 4 lm\ i"n 

j-s^/l pk«tl cLtCjjj iflK ^ ^«jit-i^ig. L y^ali ,3^ljjj — iJI 



4jt JLjJ ijj U"ij (jiaJ^II («i^ 1». ji j^Jl (JJJ O - ^ 1 JJ t-«*I*t_g I i!uJj <jl 

(jis^il Ijuk ^ i n"nj •jZ-yi iu 4-»*ajje ijU (jj^>- L» I jj 43. ^Lc ^>SL<JLI {_yi 

l _jXjuLojjl\ J'v i'iIL) jjk L»£ i^ltntll 4jjSLll 4_l»JojlII ^jI^ miII ijjis^jj 

( aUcXJl!1 4_ujLul& j_^3^_4Jj L-OJJJtjJi tj 1 *" 4-L5fcJJ J d ^ k I * J 1 

(jt SjLjiVI Lu* (l^J .S^SLij» Sjj in \ ( _jlsjJ.! (jnjT: cuj 

(J^lj-a 4j!fll^o (j^JU ijiJ jJI j-aS/l Mjjis Liaj ( , < I Ui"i.i ( _ ) is^J>l I JL4 

.^>UJI 4juLU jlaIjJI C ^ ±> X\ s LUc)? t U,5JI 
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iali&^Ls j»LIaAJI 3 b\ SJjjJI 4jjuc>J1 ijjij -0^1 .v- 

Jj*- JjjJI JuJjJI (jt Jlu i^MjlJI «Lilclis A^k\jji^ 4jiLiuk tjojJ> 
(jijj^sL-ais-Vlj «I ij I U 1 1 ^uUlUI 4 «JojI j A") <^< lljLo ^ tL»JI 



UI 





.4_uL»iJI JJiAJIj 4_ui_ajlll SjuLltj ^L^SLiJIj 

VI ^ U. t£j>Ui (..Utl ^ J<i«"i ..m ,pJI 3. m, U (jSUj -iSj — 

» , i , ,." (_ylJI SjLiiaJ! LoLc. 4juit (jja 3j .j i ' <■> 4-j u»J I ^ia J)lt-ii"i jlj^a 

^ pJL«JI iflJjjLa j. jLi^aja ^ jljJ.1 ajufc (Vi9 -O^* — ""^ Cr^ 

j_LtitJU JjJ ui-a j»^2j (^Jjjil t- .Uli p i ci^ ^1 jljj.1 J-A J_jj^3J JLi£.j 

CjLcjj»JJj .4 ^J^-JI Jj-" ^ Jl^fcJlj dil LulII JjJL>j c-Ij — :vL> jl — >JI 

4 i^-iL>. (j-ijl^S J a-JJJ LiiLc LgJ uiji JjJl». (^artfl JSJ 4 — <<n i^Tfc J.1 

.4jsLc tfjjj^ij ^.,a,"i,aJl I j (^LaUJIj ( _ y jj3jJll 4jLoj>J J-Li-iVI {_ya 4jIj9^JL> 
Jj-IojJ 4_o u> i>j ijl (_>io^-«iI (_,U«"i (^lll 4j — uJtl 3jUI jl 

L^jt ^l SJaL^o^/Li i^cuiTillj ^jJIj jljjJlj J^jJI (Jj>I« W-" 5 *— — 
^ " jI^II jjJj .SjLoJSLI j-»jl1I i ji i^i 'i Spa Jpsj LjIj^j^ (Jlitij 

J>U. (_>io>J.I J>J i^t tiJli* ijjiJ^ I j^ij '-l£J>^ (j^iaUJI jt (j^Jp.1 

Jal^JI (.LoiJI ^j^i V tij^UI i,.Utl ciljLpil o' U^.4jM,„ll aj_iVl 

.(^_L>JI fjji i«ji(S/l jjjLj <_i.i,^-"l 4jjj^iiaJI CjVLkJI (j^iJU VJ 
<jLa J-«->JI SJU. ^ 4j jl jll j»l jiej u/V SjsLc: 4jLuaj <ji pi-^JJ 

IjJoJ» ^ ^ u-^i>-^ 5JL>- o^j-t Jij f .A U"") (j^ill cjVL>JI i 

iOVl^JI lLIJj 4j .iJLl jiyil j»laie^ u,l j^aj «Gli o-^J^II 3Lp- 0 If 

ijJai«JLi 4jjLiJllj SjuLaJI pjjn") f Jji.1 I jjfc (3^°^ j' 5JjtS (jj^J (_jjJI 
f. 1 1, 1 Vi i nVI jLLaiwI (jja UJ^* Q'~* nr ^\ i)-* SjjLdJI (j' 3Jl>. (_y^J 

■ (j'T^ lili el_^>-l O^JO^i <_JaJI i i j i U jJLni! i. miUII 
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j»ljLseIi u/l i > i r (j^i-a-dll Jjlj {j\ — «JJ jt ^JJ SjJ, ^gjLbf ^LlojJ (j c 

(Jj-a ^^-i-i jljjfl ^IjLieli lju\ ej^jjua J i_c ( j__£Jj Jj i 'K^iW SjLa 

. L4JJ Sj^jJI ^ jutj itLbjJI ( <h«ijj (>o ju >Us (I - 131) - 131 j^J! 
Jj*j>- -i>»-j <>< J^foJI SjlAII _il _9-l.L) oVUJI Lat 

SjJ, iZjVUJI ^ JjjJI (jJj cK 3 ^' ^9 eJL> J j3 

^^ijVl «LJaJ^ll 1 ^» m L»£ lijiSjjJI SjuLll (jlisj t-u Jla l_L>- Sjj'^ 

jjla (ju.i La ^ylc 3j^X- .^MjlII JUu j^jil oJLtJ iJa^JI ^LlLoVLi <^1J j£ 

»1 >-»•'... I (J!l4 (Jr xLx!t ^j^J**- "."tl Luajt j> 1 1 -r" 1 1 "t 4-* 

^^lal^aVl £y& j i— si mi'i^I AjjJlSI (j-UjJlj tLuj i^H <U iiVl 

(j^jLi. j, U/l aS ^buijf b ^M*JI - 1 

<_fl-uaj aj fj'j !| - (Co - 60) 60 cJbaS j n V <f, LaJ ^JLa-7...... »J 

j^c (j-aj aj j^jJI - (CS - 137) 137 fjjj-Lmll J i^'iC jf iCj\^1lm 5 J^Uu 

(jaSuj i(Lali: ajui!) ^ys-jLiJI ^L» iMJ j ^ ■ -> u 30 J^L*J > ni«-i't 

jj*J f^ysLusjil £ya 4 \"K 1 UaLse-aj 1 j 1 m t lj-i«fT j, l alt ^ f I » ."..VI dai n. ill 
7c_« — l<o «tllSJI tfjjk Ji-lj 4 'u t a Sjuslj JL^-jj I a i u <(_y£.l-« iij i— ij u<j ^1 
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I iSiii j*aij 4_jJT ^«SL>ij 3^£>-i <la ajusLill eJ, * 3^-3 <jj — ^ 

CjLloLiia-l Jl>.| q£a L»£ ciJLl j.t iol,l L$J «tis^i!! o-« (jjj'ill 

JUu VJ jL^sJI £j£ j»JtC (j^-I^J j^J^' ''j 1 -* f» I Jiejjjil (JL>- (_yjs <>>f^ 

i4 »j* mi") .sljJU ^juajJI (jlf £-L« iS/VI 3 jjslj Ojjjjj 4j1c < _ ) -eaji^JL1 

1 jjk «jj ij^^oj^jlIII (J^L>- (j-a ( _ > ij j >-«JU alUttl ic.j^>J! ^SL*iII 

L ~J\ LolA 4jc<it SJcluiI iajLUj uA\ Lj>L>JI jj-ojG LyLc ^>Ls«Jf ^ ^Ul 

£^L»JI q£a I JiSLaj itf^jjajuj j»jjJI J^ojJIj iLiill (_,lr 4-JLc 2jJu3 L4J 

CjI 1 nl->- «JtC (jlf — 3 ij« a 4_icL« icjj>- O^J^I "t (jr^- 

• j»J3-ll aj"tl ^ ii^*i — Lt£.^-j-i_ui 
(- {ja^ L^jUacJ «Laj^Joj icj^>JI jljuLa jf-JL*JLI i, m i Uli .SJutj 
i n -gj (j^jjljjjjill j»^2j I <i 'm <4_uii>- J£ icj^>JI jIjLajOj CjI <-ul>J) 

«ua ^*v.t"J1 4_uu£j 4jui^/L ^^LiJI jLjJLI <_ i\ i n~*.j icj-*ll ^^jjLlII 
oj- 5 o- 4 ^£>jjLj]\ jjjo ^JL*JLI (_>iajjJLl ^1 t 4_uu j-j-^y t^-* 2 *- 
ui> (^a (Gray) ^IjJJIj (Rad) ^IjJI olj^j U5b j»jLseS__ouj <^l^ 

. (jiaj^al! Si U. 1 1 icj^sJI 
(j^a 4_ulj_L!l ojm> V"i 1 n"j . 4_JLc 4^Uo Cjli 4 j m 1 11 4ji^it JlJ^J o-^Jj 

J_yC J l^-nTl La^ lj« (Jt^JI (Ji-I^ iflOAJlJI 4ojLL»j uA\ j»ljjVl 3j^>-Vl 

juljj ^ojj (Jj ^ j linu L$J J^-^J V 1- ij-v uJIj CjJL»SL1I 5j^>-t 

j-& Lpo ,J5i 4jjcLuiJ (JjL^J l"i 1 n j L«j3 Jaifl <UwL>JI (j 1 ^ ^bulVI 

■ ^jjj.j 1,11 11 j oJL»SHl 3j^>-t 4JL>- 4jl£. 
3j liLi-a I j 'jj ' ■ i-dJjj 3.1.T7,<1,1 LiiLjjDjSJVI j»laJ«j m! Lixjl ^«jjj 

4^->.tt . .. «LuLlo^jj, fljjl AJ^J 4JL>- ( _ ;T ^ til Ijij ^4 j m 1 u 4ji uj\ JyJjJ (jj- 5 

* IW) li^Lii ^ o^v. . (Cs - 137) 137 - ri)i H— -j (Co - 60) 60 - 
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^LLj «Jl ^IjjVl 4_!L>. ^ i_£ltjj .4o-UJ| jj o ^1 4£. ^ u ^ j jll 

jl jl\ ^UmiII ^^r. LLaia ilaiLuJI oljj^&JV! ^^Uj d.j-t. - 3j~t t l 

^ tijj-JI Ul i ^ L^L^oj 3« ,UI jUJII 

4 ij« a CllLlU U iXl 4jj i n"i I j 4_ititil p 1 1 f I , '^r fj S^^^J (jiaU-a! i 

j! Jjjy-U 4j — ud,\ Sjlil ( _ > iajp.l f UatLi La) liDj jujjj . L$J jju Ju9 

jj-l>J! (Jj>U <>c. 4jv^Lc jIjJ.1 j ; < >> • U ^1 LjJUoLi Lalj i^juj^JI ^ s^tl 

(jjjiaj £^L*JI ^ajjj icjjju j. — uijli (j^^UJI (^jjjJI i .Uli <j iLil 

uiij^ (Targeted Therapy) 4o.}Lc jl jil ^WJI (^JLc Jj^/JI ^ ^^SU^ 



(jiiiuntl 4j£juJI 3ajJI JoLii aib) CjVLx ( 1 ) 

CjjLc (j^o^jil JjlIj J-jI UI (_pSJ-LI I i 131 - JjjJI lilljj 

60 

cj[A**1\ jjul ^^Jbj ^1 ^j! U* oVL>JI tdJj JU JuVl £>L»JI j^j L^L. 

jjjl^MjLlIjjjO^jJI |j__4J^J^C (JJO il ( j J OJ. ( _ ) iljJ.I lOA^S J-JjJ>J| 

.(JulII f LjlII S, I i i» lAaAl^ i»! a.l imll ^ * ■ ■ U* 4_)ljj 
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r 




<^ «Jl^lj i>J-« jcAjLl (Jjl Uljlilj UUJ^ <JjJfc (jjtf. ^^L»JI Ijuk (j — laju 

.yjLu/l <CL-u ^JJ Juu «CLseJJJ Jg^l'j lIiVLjJI 1 ilf 1 

4o2jjJI SjJlJI o L'» >u (2) 

.iJLii! (^^IjjJI Jl I^HI 11VI JjU (jilJ^Ail 

(_>iaJU (_yj9 g-JLnj (j. "11 (jj 4 4-l9jjJI SjulII (j^J m/ j fit 

-I olttj 4jj8jjJI Sjill (jLLijjj/ • I j « ^MjlIIj ^^ijV muII jaj I jj J^alSULi 
^ ^J^JI I..U1I jjj fjj^ tiilj Juu joj 4^vl^>JLi J^LSJLj Sj iJI 4jljJ 

^Ijji jl SoJjjJI Juu jjla «jjJt ^q (.j 3. aJUji, I j,J Lo JuJj*jj £>L_«JI 

t 

jia ijlj^>-l l>^L°^ jl 4j^Li*xUI JJuJI Cjj i'iTnl «jjL*jo (2>?LaT 

^iJI j»^Lt!t aju» JuJ-eM (jC-L» "j ^ ' 'i." t _ T j3 131 JjJI j»JLiej lujj 

jjiaJjJJ cLLlC:! *J <^ 4jjll!l a^JaiJI JjJL>J JLcl u<j 

cjLc^sJ! (j — & j2£L> 2 c^>JI « jukj i 131 j. liil j^JI ,j « 3 x>.^t-c 

liilj Jjjl cJI (j^-U i^l ^ ILajiej cuil 1 1 
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<5>c. <y! 5jL£. j^i — iVi.ifU (_>iiJ>l.l JL>- JjJlII qM ^ ^MjlII I Jl4 

Jjjxit l_lljkjJLj ( _ r LajX\ f lajj. uuJJ 4-JLjJI iTjLcj-aJI i'll'l (jlaij IjL&J 

I j 1 ini jftA ^LutuVI (jjO CjLc^>J (jJ^i-^n (_pajJ«J 4_usL>- '"'l ^Lul £jo 

cjLjjli J^Lo — >-j — iIj SjUtll ^jblll ojK lij (_,x.L« uiVI 

^<iJ.I 131 j^JLi (^LuiVI ojI-»"iihI jls> i^jK lij ■Sjyjbv 
ilL^ ^js «j a ^IjjVK^U ilVI (j^o jujll i».L^ l<JI La ,jt j! 

t Ua£.J JlLcj i l^JjjjSUI jjj^^JI i if^'A^j «Jjt-iJ^ i"i i J^j-JI V" u") LgjLiUaj-ui 

£_a 4-a Jjt" i n 1 mJ jJ! ^iliU jjC JI^-iJI (JJ^is i_><*^-' ' 'H 1 "J <bpS j-jiJJ -i^jJI 

^ySj ( ^!>L»Jlj (j^ijV mm 1 1 ^ ^Ju arin ili CjLcLuSiI j, I iri) JjjLiJI (j^J 1 JxJlJ1 

cjI^jju i i j i «'t \~l±i £jj Qj> «j->L»^jl cjLcLuiV! (jLa 131 jjJI <UL>- 




i ** i^ i "fc - ^m i U 131 — i iiLi jq_ca^JI (JjalSJ ^ mi U J^_J1 q ^»-»'a Sj^j^JI 
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ljj^Is o^- 'U.!. 1 '"i£>>-l _jt (Sr - 89) 89 - iSijpjJI 3jL» ilo ul^j 

. J <Llui dJL». Jj>^J <_7-^ «JuJLuJI CjI 'K i ii 1 1 j»! jJ*aj-J ,jjo |_JlaJ 

jj-o»- Jjj^Jo j» W! £_ a t J J al «"i U <L2jjJo iJJLlA aLpJI 4_jCjj (ji i ii'y'ilj 

j j I j-*-> d j<* I « ," VI CjL<1^j>JI i^JJj _>jjLj j. a" 1 »i_ij ■ A \ri iijll 

in->o jlj a"i 1 » V ^^-^^ ^ a ' "J L*-* <jiI (J^Li. 4"i«j iU 

,^1} £"li*J V j j£\£ua j»V5U «Jl <>a £>ill I Jl*J i ( _ > iaj > il «L». 3 if jj 




Anterior Posterior 
,. , ,.„j fwIjjVl ob^li ^^yCl t Oli ^t- L l L O 
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luSJI ( _ > Aju £^ (4) 

S-ajLa cjLj^Ij i^jlsej jl primary tumor «LOLk (j a j»ljjt 

LujjLLo ^^Ij-^JI £^L*-)I "^J -<J lili J" ' " ^,1** O^^^lj Lf-^l^L?^"^ 

(jjull (jLjj ill ^1 J^iwjJI Jj^lo 3Jl«j (jSLaj l!iVL»JI lilfc iTjU-}L«JI 

jj^o (jril-V"!! 3 jLa j! d < ^ 3jl_a <j-3_»- J 3^_La ul3JI j^j^jja j»J_4U 

.J-aKJL) s-l c^-inll l ('v o ^ (jSj ^oJ La Lu)^>- _jl 1 jK f»J»JI 

3j J * t — ) lii>^ fc ^ JLJf" ( m" j^J^il (^2> 3j-iil_La 4 t mi U jljll <UL>- (_^*J 

j' 

SjjLctaJI CjLcL«jj/iU 4-t*3^j3 ^ U «~ j j^j^JI j ii" i (M j 4 » i n U 3jU.L) J^kj 



i4 l*>j i « i O Laci i'^i a j Lual^^-I < i ii n" JdSj 3 J ii« «j 3juJL£ ^L-^Liil (^^sljjil 

4!?_>_>JI (jyl^. 3jJl3JI (jJJ *— 'l ^ r I "J < *- s " w H-° LaVl 1 . 1 ; 1 "" 

Jijcj 1 1 (j aVTj ^LwsLall t_y*\j a! £^L»J 3j K L/iajI cdLiAa . 4 jiil£JI 

CjLs-1jj>. ^jJI I j-A ^Liiej Jc9 3j.a,", m< i^Jp 3jujji CjLiI Jj^-J 

41^oL>JI LjjLflcl,<^.a L$] CjLs-Ij^JI « j_4»j .J.^-JI ,1 1 e L_iiJI 

'i j t'* *f> CjL!u^-3e-> d t-> ."i^ ! 1 4jt_^ill jtjll V" 1 »tl Iju CjI '( 1 n 3jLC J-La^a . LgJ 

ijjaj (J i^iiitl ljy j°> ij juLija I (Ji/l 3 O^- <J-«-aLail dJ lj ^^Lc 3 

ijja (Jiroiall (jt-> el uiill lj^L>. ^usju SjjLuaJI CjLcLt ijiVI JMi" 

.^1 ^\ ^jjj U* .4^.1 ^jJI 6jJ 

AjalrtajUI joiJI j^ljat (6) 
^jj^IuJI 3jl «j 4_j^Juillj 3jl uall jlj I.I ^IjlJcj u/l oLJjSj 

.ajjLLaJJI L_j>UJI fljjl j->Lc ^ _ 90 Yittrium-90 ^ .t . 1 1 
^jLiaJJI jl_ 4*JI fljjV c^LUI j;^L-»JI ^ .'i, U jjj 
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Lj>UJ 0 ^.,^^ai e-ala^ -. ,„ VI ^ juOjG iibji^JI oL_=.}UJI (jU 

La j <i o j U I (jl L*JJ i4 gjl i ii 1 1 p in-»JI l_j^L>J (_p»^jLlIt (jj-i (j-« (*L)J^ 

L^ju La>Lj>Li. j jU^JI j 3-t (j a> lymphoma 

jJL=»Ji j-^LlII ^jia (jl i ±. . i-» -j ■ j_gjl li < ijU I jL^rjJI ^M^- !>i^ 

LajIjT ajI ,".VI cjuL>-^L»JI (j_« <Li£.^l!l 6 j_4 ,JL«jtj ij/I <AjjJo 

jjLa .4j^jln'ill 4 jM-l^jSJI oU->UJI <j_£. i rth-Wj V ^1 3 

inll^e-a ^ t.LAa^\ ^ $y iX\ • ■ I t~~ j 4j1 £-}L*JI Ijuk Ljlj-a (j a 



-11 1^ Irt - 



.^eaj^JJ Ijufc 4_aJl>J (ji_ul_i^j_AJI \j 

l£>*"' 3 j /t~< ujL»t>,t>«.7.iii<l 

4_)j i>a d j i U» Cj^LiL><j tl^-a-l ( _ ;r 3 4ji uJ.1 ^jUajJI ^JLitj <_uj — 1 

(j^o JyJL*JI j»L>V"inO cr^' ^Ltcl « "i*-! I 4_j£.l_LJtt S-.joLil,! dJJj^Jo JiLo 

4 1 1 nLlIl 4 < inti S Jj UL I L^jJJ i al t W) jcj l _yi*jjX\ (j-« j»JuM 4_Lic ^ojj 

(J5^>- tj-°j <4 j aj iiail ol jlc 4 li i iit Li£.L» uj\ (J^L>JL! juj ^^j 

(I - 125) 125 - JJhf JI ^lair'. ,„l ollj ajloi . f jj| ^ o^lijaJ! 

. 7 ( _ 7 J '4(_yJ '3^,3 (jrt i ii^^jll I 4_jj3jJuM 3jL*JI i'il'ij/ij* jj. i 1 
<4 jjUU Jl i^iaVl £-LjjJ Jlj" I i^ijl 4jjjJI 4_*-£iVl ^JLaOi.n") - 2 

jcj ASujui 4j>-jjJ eiUjj ^jjJI £-L* I^j-oj^ju (JJ^l 0 (j^- (Jl i^-i oVl 

(^ oljji^jijllj j4-pl^j»JI jlaia (jjSL; ^ij-v . (jLol jljij^U (_, U«"i 

OjJl». (jjj (jji 4jjiLaJLl 4x.LjJLt j« i_uj>JI ^I«u tliJJeJ Ijl»- ^1 j 1*1 J'^M 

(jJii l ^jili'i u "i 4jjjJt 4j> JiVI ^IjLitj uul I i^jl ^jj Li^ .(_p=_^a ^1 

. 4j*vj" i n^LJI (ji>JI JlLo <_cLaJI (JLac^a (^^ LcJ V" i «i t, I LljLacjjJLI 
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ijl^p- (jja j! (jLjijJ (^yJI !jl i ii'tj (jja <dL2jjl (j^«J <i Mina (J^Ui i^j 4-iLusVI 

Jjljj . jjfC j! S^uiLjs (jLjijVI 4*ij_iH £y> j! uji uuVI 

jJlSjj i<Ll*LJI JjjJI L^4»-Ijj lJ Zl I 3 i-r i^ill j<uk! (jji 4jJulU l _ ) ^>\^a'J\ 
i<\\"i) (>uLaJLl jIj^Vl <Lt>.bjJ 3-»a-Ldl 4jjlxajflVI Sjl utaJI f»-a^>- 

CjL».jJJ 3Ja <-ul^J ' 'l j'IVI (jl^La JUJL3»j l1iVL>J! i.'.\ \~\ jjjs j jjS 

jl^La JUJlscjJ i iUtl JJJ (^JL) Li-Aj iL^s-^ic. (jl^LaV ^Jjl^jjsJI <jl£La 

.99 fjhtH&dl jllll r ^juVl£ 
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5 



Jjvjj ^1.3 (j jJJ[| £-L« i^l La? .4 La 

j! (j—II culj—ub <d ' ^ 

lili .«Caaj ^Li_i>U JakJI ijius. 

I _>J^a 4jjjil ^ 4jlA>U ^^il J^kJI ^IS 

j^Io^jlIII p < ( i -n 1 1 ^JcijjJ 5 'y ^. . .. < " l^jli 



p! ^ .4jaic— u. <_,,, .„I V Lpla ,>,hG1I 1 

jff-J-a j^t La£ (j^>JI ' "'H (jLiljIl 
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_lL>JLi (3_5> =w ^ 




, 1 1 *, t tl-l""l-H • / || • 


^.onkU^a (vertigo) jijj • 





Jlfl"'tl ^1 t^jjj <-dJi ,jLa au». «uli. (^yic. ijj jJ( ^Lui^fl JojJj ^ jlIc. 

4-pJI «Lji>JI CjIj j ^Jt »-l <j_a (jj^j^JI 4 i S «j 4^UaJt (j o jl J iLo 

jJjj^M Jj-CJ J^J t3^W»ill (jj^jSU^M Lufca Cj\ 'JJ^I (j-* <-iUj_) t y"i 'i a 

I ^ '■ « Lv^Ja^a 3_}J !l CjLjj^j^Djj 'l f-^-J^I alj-iJI) 3jJ II 4_j-5_]3 II cuJI 

(^jUiJI 4-i I o r 1 1 n"i 4 jl n tll ijJLAj <_»3.jJ,l (j^J^I LjjSLo ((jlUiU (jj^jSJ^I 

u * < ii j ((jrutlll) j_ubJl Iju* 4J (jjSL; ^L* iyi (>x ^tj (Ionization) 

^L» iVI lf (Ionizing Radiation) jJJLI ^U...tw)M j 

LaJl Cj\ i ii-w ^JlLa 4jjja- i*iil,l oUj txju>JI^ oIjj^j^jJLII (J^a) Ct-*tJ *-i*^i-J! 

«L* iVl Ji-a) 0 injUIUa^^^ll ^L» ilVI I i^jl L»£ i tlijj 

.(LaLc. 3-tji/lj SjJuujJI 
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AjUI tla&)U JUfeftil M j>dUl 



e^bj (Somatic) ua^. Lr J\ j! .(Late)j ^llajl (Early) 

U£ (heriditary) 



' ---.31 ■ 



. j_ijLjJ,I J-JjLiJIj j_iiLJ,l j_JjQjl Lxj* (jt~M r nj'lj (jO-iJT (J^Li. 

(Direct Effectj^iUt ^ibJI - 1 
^.liLiil jijil m'itl ti U , > j "j" «Lijjil .".VI (jl txill ajui j-^IISj 

LijLLu^-iJIj cjLoj^jVI Jlo U>L>JI Ji-lj cjIjjJI J£j n-ajigJI j-a oljjdl 
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JmtUt «JUtMMlfdLjUI (Uli 



ji (jjL>-t L^ic ^" 'o c i .!■■>■ SuIajlJI e ji^j Cr ioLuVI jjbll 3-A DNA Ji 

2; — O.Li.1 ij^-laJLtl ojjk O^j-ijC.I JlSj . DNA JJ JjjLasIl JojiJl ^ ^^—jLu 

cjLp-Vl 0 >m u& (Target theory) l^jl^J! u L^i 0 « r „" ^1 j 

(Indirect Effect)j^iUI ^ ^tUl - 2 

0 U«-> ajjjil cjLtU 0 ! (^Jl 5j iLJU 4-jJ^I «"'t 

JLu>JU i*_iVl J*^ 4^JI iAkil ^«..<JI J1*JI JMi. a _* UjI jJih 

(DNA JI Jaj^ Usj^) LMiJI 

jJ^Laiij La, 1 ir <Lili Sj^laJjl i f ll"l o^J Ltt P '"' Ij • 4juLaLo ojLus 

:(Free Radicals) 5>>JI jjj^l 

(^jejj^Vi j i^ir -^'j LoJ^j (OH ) (jjti^jjjLjjkj (H ) (j^>.jjjuijk 

4ja£il,l 5>>JI j^j — »JI JJ^. jlj ^Lt — Z>yj I^ojju «Lu! ^ iAiJI 0 
jJihJI JjuLi ojSLj 5jrUu/VI 4jblUM (j^n Vrtl (jU-^Jl JLSl^l 4ia u/Ijj 

. ^\ « l'i^VU <L^oj «"i 1 1 4 -v i n iVLi jl 4 ( .Irt i 

^bui V b ^ I <lo (J^l >^ -i 

4x.^-3=U CjIj — xitlil JJL>oj4 j! j iVb Jajjp Jjslj^. o j di 

oJJtj 4 mrt'i (j^JI j) i>i»tt ( _ 7 -lc- «iVI 4 «i 1" Ae^a ^\ jjj (jjs 4jjLai.t 
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SJalkJI Jiu3 w ~tl j (LET) 4iLkU ^ U-Wll JliiVI 4_aj£ w I" j_40j<j 

i^>jxaj^SLLa ClAafi (jj^pSJj J la 4.C j U «U I 4j3l — uiil 3jL3.j ^^3 SjiaJLitl 

^jiSo J"a5 (j^Sjj (a - particles) Lili oUj 3_JLc (jj£3 i*_uL!l «d* 

Ul£ 5U L\ 4JU. ^ di!^ ^ ^! J3jj (P - particles) Llu ->j 

Lili ciUa«5. (jLa I jSL*j .(X - Ray) 4_*_,iVlj (y - Rays) 

jjjiitj Ijlu lIiI a j i gjv 1 n mi i ijJj^ LH" 4 ^ '— iJl;>0 W-^J O ^ ' "* a '"° 

^yi jj^lS! L&jjJli CjUsI cul! £ju&6 '(J^l IjjjsJlj 4 JO£e-a JjJol lIjUsI uu> 

Jj-UVI 4jal i.in.U d^tjjijVI j)>i*J u^J! LaLc 4j_.it l^piej Ur ^i\ -liLal inU 

.(liuj U!!) (jo-S-Vl 

4-Cj->JI JjJLJ - 2 

4ji) <_-_=JI jyj f.nll J;*" ^ jJI (j-ajJI JlaJ (Rate) 4_c ^jaJl (Jj_*_a 

^«lll eljjl ^ 4_uLajJI aj. '.rtll ojLS LoKj <4j}L>. 4_i__Iji «i^l 4^. j^Jl 

(_-£. J-i^a-st 4j-=.j-9 «LpJI 4 ji_ti! telati J>lo' L° 4^Lt "'j 

l>a_>J 4jjLaJLL) J-S? 4_jl_»JLi jj-aJL-JI ^jJLllLij Lgj ^.'^"n Lo eL-j 

(_£aj_»JI 1 'l, I jttj 4 3 ln~ a Jjili-- - i_i 

.jl-Ht^a 4_b£U CjI^L*-£j)?I 4jJ_>J Jl3 La £_a j£.Li-JI ^-1-- 



^LiLUI^U 4jiill(il-».tl - 1 

l^'ij i »1 i ii-w ( _ T 3 (—kljieJ i ^ i a 4jL_lLiJI L^L=>-J 4 ^.j .t-^U Lj^>L>JI 
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4± t ilLcu^Ji J I W**M_a. Cjjl jV~M_g . ^1 t «"f^U d Al".-»- ^ 4 j , „\ , n~y Lo^J <Lc^ i n t 

>U <j .- I Ltj 5l j»Lc 




^y». ^a-tjJt j_jjIjJ! cr^- *^-VJ '<l>i^' *><0 La «Lu 
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Jtjill tla*)U MfeftJt M jpiUl 



0 ^ A stJl ^U^JI ... .<j -.il j^Lj (Gl) DNA _JJ <^L^I ,<plJ 
r, M I f L^l , u ; 1,^,11 JTliU.,,, ,,,ll Lr Lull f l ,„V,Vlj (S) t^JI 
iiLo^JI Bj^ill JiUj ^ j llj libjLa. ^ajjjdlj (O) j^JiJI j»J — c jjlsj (M) 

i_k]Giej L» ixL>J <Li£.L»-iiiV! ijjjiLuuJI tfjjk j! jjc. .(^jjil ^L»_iiy L jjlli! 

i^>>-i "Lili. (j a i-kh-cJ L»£ «LiliJI SjjjJ jjjo ^1 (j — a 

^L»ji>U ^jjSJI jl il.-L-v. (G2) ^ IjUH iiu,Lai^JI ^rl^Hj -^o 

ji£l (S) J>Lail JJLiJ U< j» I caiVI 4jI JLJ Ji^lj JjUI I ju* JM — i- 

3jj jj jl ^LVl J< clijuej j.}U 0 ^ J j£j\ Jj£ <uic jl< U< j^yi 




(Cell life cycle) ioiO SU* » j>) 
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4jL*j u/VI JJ>J 4_il>Jlj CA*J cu£VI -i>>-J (j^ *— ^j)J (j— ^ 

*l^j^>JI 3-1a£ (jl <-..L->. i\Axil tJ i.|-»-J.n<Vl jjjfcjL) (^.g i nj I jufcj ^1 . A^U 

Uli. 4-iLiJ! aU.J^fojr.u.^Vl j» I JLkl^l JjLxa (jlc: «JjIjJI h-»- m ,.<Vl 

VUivl >£Vlj .^1« A^U aJiJI 3,. .„Lu^v s_>b>! fukVl J-UJI U 

jjJls* .Jj^oj j» " ■ 4_)1 jjk^>_ .uli! t I Ju» w i_o i »"0 (j^i 4_i!}U 

. Lj}UJI ^_tU-»^ Cr 9 ^iP ct^'j^' (f fee radicals) 

4~i <i a (jji) (jt Lalj £^L*JI Sjicl iriotji Lul j L^s-^LuaJ Sjlcjj L*.jl Jujl jSLsjs 

L>.Lajj| ^L» iVI Jju ^jjii! ^^rejj . L^v^LloJ (j_SL«j 'i/j "IajIjj 

olj nt'ill I a ij i . 4_ii3 3 j » ■ jljjaJJ IjLutSj Sl^jJI «I iil Ij j a jl 

. 4jL>JI Cjo» — 1 
. 4_iL>JI »1 ■ ..^ il jjuo — 2 

Li^Li. <jc 3_iL>JI |»l i iiS'il Sjlof fjjs U iXl iijjjL>. — 3 

^1 t^jjj i^j^Jl DNAji (ola*: Jia a iitv jlj-^=t - 5 
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Ji /*Jt (lariki <Ufe*JI «ilj*aUt 

I . r„\ CjLcj^sJ ^^jjCiit 4j^l>J! CjI^jjLjJI d uitjjj «L>.Llil 

ol ^-i im (jjo CjI^-uLjlII e j-lk 2jLX £jt^pJJ 1^ ij-w ^JjOjL) jl (j^°J — 

^jl^J J>L>. _>JjLxII £-<iali3 d-JLtll CjLcjj>JI ^ Lof JLi»-t 3Jlc 

4jtj.aj j-l>- plf (jl^ lj (jl f LJo>U («^11 (jjoj — jIjIoLc.1 — u<jT 

oLc. >>J fjll <_>^ ^ ,jV LilSLoJ L_ajb liJli» (jl f> '"-^ >£f 



^Lt^iM) J-ISJU fu*»Jt t^jOJ 5jL>J1 ^1 ^cVI (l) 

3j_jj^aj 5jj_iaj * '"'l ^ c, ~^?*^ (JjoISJL) j«-<jU>JI ,_^>jj«j Jmj 

^jl (Aju^ y>. 4JUJ JjVl jl jl—iVI) Prodromal jlL Sjjj - 1 

Jifl ■ "[j f^^j^Luaj j»ltt>H 3 jj miII (jl Juiia L^1^L>- liijiiej icLj/ 48 (jJJ jjo^s 
( _ > i=>jj«jJI Juu j^uLjiI <_ji»- 48 (j-a £jl>"J Lu — 2 

.4 i.nii ,^3lJj1\ lflUT-l.il 4jx-4>SM j>a ,_^T dJLLft j^Sj V LflJ^U-j 

j j U" t<L&l i ii II 4l>.j_U jjuj (_£ jJI (_>l2>j-»il u i J>^' — 3 

.(jJaJjJLl LflJ ^^^JU (j^itl SLl^l « miVI ic:jj>JI ^ylc I jLa'lf I Zj J i"l a L ys\j£L\ 

CjjLaj (il ii ilil I (jLis SLijjJI , 1 A (jlc L y*jjl\ ljr 2j I jj : f La — uul\ — 4 
2 (j^jl oLc^sJ (j^jLis^-ijj jJI * < ^ i oLfl j»^- 

5jJ-i (jj— llilLij idilcl lji 3 (J^L>- «ij^yiJI (j-o (jj )L«J Oj-aj — t_u 
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J 



sjl>ji ^u^yi ^i^oi 

(jljLnB (Ja^ 4 t*M i n t CjI^jjQ]| tJl^SJj (jl (j£LaJ 
<t->j i n i (j^-irti j^lnj i. l, m->. i4j^jjti! (_yo^5ti!Li jtjtVt (JSVj Jajii OjSjj (jl j! 

^SLuj Ijuj I «jj jl i(Lymphopenia) 3 _,jt,;„Mll ^ jj| cjI j£ f^-Js 

■ d itlr 4_UlLjLajj| 

^ahutl £Li«jJI (^Ij^i) - 1 
^!&S ijJLc CjI C^»J «tK uusJI ,,> 'if ^Ij^Vl i'll" CjJ >o 

CjJLsO JOJ IjjisjJLlJI J «J £J->I Uli fljjtj J^tVt V 3jLcj iCj^flJ UI 1.5 

^3jj joAJI CjL>-j-5jj 3' j»ijJI iUi i^-> (^ SjLjjj I Mj'f 

Colj 2j^^>JI Cjjlj LaJSj «CjLjL^IJI j ^Wi j (^Ij^-jl (jj-! CjI j jl»JI ^ lc 

0 O l rt g t l (_vij)j-«l - 2 

10 6 j a «LJL. CjI cj*. Jj£. (jji jll tll I j & CjJ aj 

((_£jjl1I — (JIJ *il) jLg^JLi 4 n\*"a 4_ixi3^_« j-itl t~i n i . ■ i cujj iCj^oj w 

cjJl=cj AjIju <ik<ll ^1 ViU 3ji^jJ,| (jislj cVl 3^Li>yLi . ^i.^gt l 

4jli^u Jju (Jl j ■ (^JUla ^Ldjjl j J J I--*"" JL9 jl CjI^jjIjjM 
Lca iJx^sljaJLI JL^ — u/VI £ji ^fl — uu>J! «jlj-* jljjjj itj^^lj jLAkJI jljj-Jj 
. SljSjJI ^1 i^Jjj fu-uscU jiLc jLt^jlj ^jiai- <_flLis. CjjJL». ^yjj i^JjJ Jlis 

A j r.Vji liVI CjIjjjIjJI — 3ji — (_$j £>JU ^ ; * — ■ » 1 1 jL^»JI j»jl oj 

CjI Jl>.^? Cj^Ju u 10 (jji j-J^i 3-^^-3- (^11 ^1 Isej i l ij->- < SL>aLc 3^ Luaj 

(jl j °ic lt^- O- 3 '^-^^! J «;~< iVtj i^; i^->«ll jL^>Jlj ^JLI (_yi3 3 jl«'^ CjIj-uO 
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AjUJI £|m)U idfetil Mjmiitil 

t Lini- 1 Aj-iZjj l _ r c^i\ jlcj cj! «j lijj LdL_jjjlj t^_3j jjj li 

i'll "<1 ^jjlIJI jj-o j»Lj! J^LJ- sL^jJ! i1jjl>o a5j t^jjUojlll lul—j^ill 

■ Sj j i'v.tl <cjj>JI 

£-L» — Ju^VU Oj^sjjlj 4iiU'<U SjLv CjIj_ijLj ^ — gjaj (jf (jSL<u us 

I a J Haj ^CjLvj-dlllj 3_jJlUJI CjLLpJVI J_la 

jUb^uJI - 1 

OJ^it ^LlAVI o' (jM <■-■<>>* La^ 90 ,>a J&l 
jjaj'i.ll CjjJLx (J a (Ji^° (IvO 1 k ^'^ Ljtiolj pLlo^ mil £t. i 

.^L« ci>U lt-» j -..j (JaL^J >Li-a ^1 iaiiti! ^ !L«JI 

aJlII pial ' ^J^ l (j-^>^ 3 

o^^jCl! I ^jljj ^ (_>j<-ai- (_yJl i>oj uj juj jjirii ^JJI (Leukemia) 

CjI jj lm 10 J-*-i 4jJLusaJI (_^a La j^Joj I a Iaj i^Li 

oLiLLj u C3— * f'jj^" I"' (^i^- ^ l'ialj .d 1j« Jjit S,. I f J «j jl 

4j^>JIj (j^J.'.Uj 4j^jjJI 3j «Jlj pj-J^aJlj jj i^-illj ^JLI 
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(jnriV iU ^^cU-uiVI (^^jlUI i ,■ i i n j j V VLal>.l i£JLL4 ( jt(4£.j (JT l£.j 

■ (jUajjJI t_!j cuj ^flT-Ul iVI I JLft (jl JjJj JL>.jj V <jLa 

jj-a 4 j ir-ij-e iij CjLcjjv ^-Aji Ur.l |«J ^yjusjj, 3JL>. 6000 d i^/ljj C"l l ,L ',;~*- 

jjLLsj — ^djjjLs. ij — u^^SjLjj^f dij^J (<Ja (1-131)- 131 ^ .UI jjjJI 

CjjiaJ '""'J"*- JLaist (jjo p <j-*J '(j^J-^ *X> J * aJuJI 

(>> J1S3 oL-o/IjjlSI jjli ^1 Jj < JL_iUf ji ilU- 2000 lr 

j! Jj-^j jJaj Jj ujUa^ml! 4njt4ej ^ AjallaJI fj'^n^r UI ^LuiVI CjI^jjIj 
. L tjii 4 (jjSL) JL9 ^\ t mi VI ^jji 4_i^AalxJL1 CjLjj'u uli j^jajuJ j^^Id^jlI] I 
(jl L0L3 4jJjJI j»JJ-II jt (jUa^ 1 n 1 1 clijjb>. 4jjkL» £j iSij (j^Jj 

(DNA) i^jjjJI (jiiAjJI S—jjjjJI cjIj.l<l~i]I jj! ij^L L«j Ll>. j. i» Jj>. 

(Jjl^Ju (_j-*J ij^l jJI mij.II (jJaj^U 4jc_uj Lbal 1 «%. I (^yj j\jjC> i-"Li £jJL»>j 

^oij (_ <dl 240 -i »1 ultll Lkjjjjj i^LpJI Jll9 (jyl^ LuLaj jlj ^" . ..I < i" , „ a 
i(DNA) i_>i^>. ^ (jjs-jj^jj J^>o jl j xi3 il>Jl». I jlii 1 JL^IjJI j»jjJI 3 

SjjLiJI ia^JI ijlitil (mutation) 5.iU.->Jt SjiiUlL ^mnj U ^aj 

, L^j i M'iAJ jf j»Ji^J La eLb JJ*JJ i^yjLiij ^1 j JSLSu (_JJ-i»JI I j-A £-^Lusl 

i^l t mi V I jji (jllsjjjJI SjjJJLI 4-u-l>JI '"'ij AUti i_il_i ul jj^j 

L^iii- jl LjjIj^Is ^-^LoJ ^yLi LjjjjLa Ciil^ jJLcol 2uL>JI (jL^ I 

iOjLiLU^u jt |»ljjt JJ^J-J U5^Lij (jjjJI Jl nUVl JJlc ifi mJ^j liUjJj 'jJ^f 

(jiaiitjj.1 (^j^LlJuVI (jiajjLlIl SJLv ij| CjI uiIjjJI Oji ui} i_i.t-». 

«LlJI SjLcJj ^1 t.c'uVI La ^iM-i^i 3jJL3 4jlitil (jj^J 4jLa ic^jsJI 
(jUojVL o^aj — "Jl j^li 2j — «jj -il-i>jj •f'-MJ L«-« %100 - 50 jIjlIcj 
Lijejj Jj 3jJLa!I j« — uu>JI (jljLiaJ 'LatjJJ cdJjj i^ajlII 3j I a K 

• DNA J ^>JI oV^I *Lb S^Lcj 



(V^0 V 1 lJ> ,, "!>HLai .2 

djLu^jJI ^^jja CjIj 4 j i.j 4jjIjj 0V3 m i)|j^>.jj ^i-il i , .^»tl j 

.4ortJiil j! <JLl)I 4jjIjjJI 
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JtjitJI £bw>U JrifeAil Ml Jgriiill 



:4_uVI JjjIjjJI (_,lr «Luljj^ll CjIj_ijQJI J-ai*jj 

4j_aa3^»JI ijjjjl ^«j j • 
4 n ii i (Jjjj I a n i ^^Luo^U ibUs j J t~\ <Lx^sLiJ! j j'* «Lxajj^>JI Li^LsJI 

.4aj^LL]I iujli ^^Jl Lj>L>JI ^ ^JuJlS jl ^-^L-oVI 

.^r I « jj/i. CjjJl>. f l ■ 5 U^t e LilJI S^LcJ jl ^^Luo^f ! 4jL*£. ] JLU 

4-Jj-p- 4jjLp.| CjVj^j ~y "i n L^jV ij_u5juJI (JjU-o .ilj i^j_>JI tU->lj I aKj 

. 4-a^j-liII i-ilj ^Ull .-.la ic.j^>J| LaJS I a 't n 'J^t cljlj <iti ji 4j ij-w 



4j^>JI CjIj j«"II jljill I JL>- ■* -ifl* i^j^>JI «l^j»-! 4_jJuajJI 3>j iill 

(j^aj I j 'j ' 4_JLTLa CjLc^jv. jt SjL>-lj '^_> J *J ^J^-^W ^-^J-^' ^A^?^ 



(_£j-pJI j j i" 1 1 j i4ija ^L^kJIj (_y^-L« u"VI (_>*=>*^l £ ^^ a >^ Selili 

«Ltlo^JI Selili oj)^j La, I \c I^>jj£ ^iji^l Cjl^jt'll ->I->3j I a ij,' J1VI 

SjjJtai. (j^a Juj-J Lava (Jjsl jt ut 7 ^L^kJIj (_y^-L« "i^l O^J-*-^' UV 

■ ijl i-rll 4_uiL>JI CjLaj) iVill 



j>Ll>JI 4_jcL» jiV! ol^-ul'iH (_$jui2jJI Oj^llillj <(_y- ij jI^ i^l oLp- 

Jj^-J 4_JLai>-lj ■ ^ iil-»Jl tfjjilJlj .iaJjI.1 jl (ji_L><JI SLiSjj jaili ^>-i-l-J 

■ ^1 « uiMJ (jiajjLlJI 1 1 if (_L»jJI «LLa-j^aj ic.j^>JI 
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jJI JjJjaIJ ^^SLoJ, I j^ajJI << 1 1 1 k-> d)J — ^ j' tjJj^j juil — 

dJUb cv^ 0 • S^jLaLa ^jlaj CjL_u!^j^ Cj^IdI l i.ti **■ t"a"t\\ ^y^^JU 

((jljJIjJI i> j. i T'tlj) ^a-&jjj (jls^jo jlj (^u O-ijLs 4 uiljj 

■LiiiLJJI CjI^vjjOJI (j lc (^jIjo (jlll Cj1j_i«"iII (j a j j X (_yja 3 IVj 

.^SLjJLI ^ o-«JI (jUoj_o/^ juJIjJL! oLi^j^ ^-iI ,*:,"ll) 

l£>»»i 3^>-LU 3jilm>. Ljt^plj - 4 

dryiJI <Lu/oa 

Lfcp£l ^^Jk CjLiJjJjjjJLfl '(>-«JI 4_i_uJJl ^ Lfjt » i^yi 

t_yOjJui\ (j! . ILaLUjI tfjuk JuljLs-J jJ^S/lj ijjl f co^JI ^ l>Jjb 

CJj,d_i i ii 0. 1 jl 2 JlvIj 4£.jje£ ^jAi " ^ (jJj 2 <^a IjLu jJI (jr^-L* i'ift 

LfU La 4j_La^JI SjjjJlj i(jAjJI ■ ■■ '<* ^xla£.L> cJLlU atj^fcjs CjLc^jj. ^1-* 

jjjj ^ " . i i ii ^ya i U i hjjII (jj^ *— ^ '"' 4-aLic. j^iij ^^LuiVI j_ysjjui\ 
.«Ujj/ 30 jj^a (jjJj J,^" 10 (l^V £j'_>y (jr^- t — ' lj) '" " lij^J 

^jjJt jjirtiitl 

(JjJjj jj* — lujU (jis^viJJ LaJU£. «UajjJt SjiiJI i^ iijjtj 

(j-t^i! 41^1 jxljj5l! <_;,£. LtAVI j-MJI J>U ijL*j ^jJ! jji^nll cdJi 
131 jJJL! jjjl ^Ijiiti^Li LilJij l^J juljJ! Jol mi'iII ^^Lc Alc jl ix3jjlj 

La ^jI^wjj «l^iiaj (Ji'Li- SjLc (^jjJI i r> S 1 1 (j i nrr'ijj I —131) — 

cjVL>- AjSJ i^y^UjiiVI ^JszjjuIS cjI^Iu/ 3 Jlc ii 3Jlc lt^-j 
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AjUI {UU Mjmi'\ii\ 



CjjLJtJJ .olJj*JS jl 3jL>-lj S-Cjj>. <Zxj\£ Lo I jlj 1^1 t .1,^1 4jC.J^>- (jlf ' i"» ! 

ji^jusJI p£l>il i^HJ mJ>L>JI jJIjlI! jl ^jISjJI ajbLs (jiaLijtjl (. , t t< .j Ijufc 

L^CLi I jj <jl Liljjj (jt (jlSLaJ <>0J nhtll ^UtllLl Lj^LjJI Jjl "< 

j^Ib i_3jjjj <jp3 c_aJLj ^>a£.J I ojl 1 n j^u» Jl*j ^ nhtll £-Litill {y> f-js*- 

t — a 1 '" 1 1 n lj j^ljjt (_y9j - 0 Jt-A lu" 1 1 4 jl or *Lij| (_y9 tf^aju j«j Lo J^La-L) 

t j J o 1 [~in°i %10 tj-o i_jjL3j Lo *Loj (jL9 CjLjI^jjsJI C<J^>.! 4-j.ulj.i (^Jl 

Jjuus (j ^im ij 1 nj (j! (j^-oj ^L«ji^U (jiajjLlIl Jl*j I U 1*1 » nfcutl £-Ljtill 

. % jJl^ ^1 %50 <>, oLjfljll 

li J >" ^ 5 i ^nVit ,l ijcLtiyi CjLc^JI «j^j Jj^o, 

jJoLs JjJj -^^J j*- 1 — C. (<lC.j 2jjIjjJI (jialj-oVI j! (jUoj uJI CjjJlv 

4_*j1 — Cm 4 i>>ii-»- i o CjLc^j>J (^ia^jLlJI ^xilj j_uiaj ij— o "^J < w l'» 

. S^JaJI lIjLo! jikl^^l J}U. ^ ^U-i!vU ^ ^«UIS 

4jCj^>- (jJI (jl — uujVI ij^jjCu A-lL mJI 4ji jJU-aJI (j-aseJs J>L». 

Sjl^J.1 iLi^ajys. ii I o 'm j Cjj <ij 1 ,, (jylLa 0.2 (_jJJ 0.1 LtjIjLiLo <*^f I . .".j 

jJ^Li. m i 1 I I p i II 3LLxa1I 4x.^>JI i U> f «i^iLoj , i-i^j a . ^ U a 2.5 

1 'Cjj <ij 1 11 (JT lLa 3 JjJl». (jj^j V <"i"itl mJjjj i. i U (j ^1 ,->■ 

SjLoj ^ 11 <i i" 1 1 (_y<ajt3 (j^o 4 1 /Vi n 1, 1 4jC^>JL9 (JLMI J j j . ■■ (j,!^.^ i (j-arsjij I £jj 

j>u. ^aL^oii a i^-i n u a^jjji JjL«3 ^ ,1.1,1 o^i^i j»i jLsei—uiLi Ljj^ji 

t j-o (jrC-L» — iVI (_^o^ pjiill oJJk (jjLaj Lo^l \c j i3j__*-lj (jl^ais icl lm 

t ^tjjlnl l ^Ujiyi jjLx<xa 4"n i', U lLUj ^0 d j jUH 4ac\ t ili^JI -^j -» A H 

LtjIjLio 1 U 1 njlLo 4jcL« — il 4jCjj>- ^Ir-n't ^ylll 4jj^SLII iiV1 5_uolitjj 

S Ortlil LljLj'i/ jJLi ojj J — CjIjoj Lu-al!) d-i lJI ^ i-'j^j ,„ ^^ILa 3.6 
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^^.Ltji/VI ujsjjull jjl O^-fu (^^-i-l Jj-oLLa t_y£ (iilj £yi ( _-1_lIj i4 j'vj^aVl 

<_a J__i-_J <Gl CL.1 uiljjjl JL9j ' Jj 1 * ' 4_uJ__J| (j -^j -»■ A 1 1 

(j-aj *»- ii 1 1 <_J,A->- *»• 'f 1 1 <_-X.Lt (_p»^jujl _j-a 4_>u_j 4ja_i__. Cj1j_jjG 

-_-L_-Ij_1 (jla (iiljJ Ll<3li2jj jJj i La-ji*»- i<-> La|j_je_i ui\ 3 a. i V. ...II 3 .Uli 

CjIjjjLj Ja-»-_}j OjLfll 3j j 4_jjl__ u, i-il <- I Ua 1\iJ-«- < ■ ■ 1 SjLjJLC 

^^sLisejIj oL__S«JI (_^oLi5e-)l <> l*im".a ^ J» A-» '.II - I -LjjL-ejj 4_i£e_<__> 

l2jLc_>->J <"n i__J! ol « ft-v-lU £jIUj ...t I Cjjj >. A t . .. ■ 

I <j_ a (JjloLLa u a (jj '"'J *J (j^'- 1 -^ 3-jjL3j» 4.iXriV i a 4_ix.Lt 

. I i^L-ie-il ^J-Tl c^l . r.S I i ,| a 

i J_j-aj (ji <_>SUj Lup. (3-ulu U Ik-j^Hj 

jj^al 4_iL) ^1 . i'i^vU ^j" ■ - " (_^l ( rt '^j-i (jl V 4jLis L_jj_i_»J l_3_9j • 

< < m n"t <_--->• (Irt-t-a ^ j"i i ii a ^JJ (_L__aj (j! ^j-Li 4-jcL» luVI oLc_>-»JIj i LoLaj 

^L_l_1^U (•* J 1 '-"j »"■ ^ < *-^ t _-'- 1 -^J-^^ ^ijM* - *— J l>J-''-' (JfcAj£ (JH (*1 ' 

J^Li- 4_____lcJLI O I __^_>JI j t Laf> j , U C-Ll_usc <__j ^__^jl^_>.J cLol 3 

. I JL». 4jji_) (_^jj_JI i , it-»ll L ys^stL& 

^1 « i'ii^vU 4_«_J__j_)l 4_4_j_SJ I (jiajaJu ^L-L-iVI (j-a jJ_>JI < Vt i- i *»■_) • 

■ 3 nUtl CjLaljLkli^VI <__-!- 
(^U-iiVI t-va J-i-*->-I («--.VI (___* 3j-aVI ^Ijjff", i „VI -LSj^U jjj • 
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6 



jIjJLlj 4 hmmH 3 « mi V t L-SLl^l JUO 
jj^.^-.W Jl->a u ^ jLjJL>-j i r-lf ljLJ<d « M i U 

3jljjl>JI diLcLtjiyi « juk ^1 jJcj — cuLi 
Ijuk ^L^v JSL> f Ul*JI j-Uj j».^ 

*j g"*» f ^1 Jua-" i hLj c-\$j-u 

cLaLiJI j^aj L«-« .5« mi U jIjJLI ^laitjjj/Li 
1 abai — o— 'l <^-J j L?- 5 ' 
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<_yi>- L^jal Uli (j^-5j (j I tJ*'** 1 . 1 ' L$-«l JLSBJ <-""^ «LiaT (Jj ui (jii i *•!■»• lll 

4-!ii_aJJI Liiti jj-aj jt JJ-S jj_»iaj _>tH^ ^l-i 4j«il<- 3l jl ^uiaj 

^ 4_oj}UI oLtjVl Jajo Liajl j»>S3j <4_aLc jljJsVtj ajjJJLI iZiLcUA^U 

. jjSLft-a JO-" 5 (J^^ '2jLijj-u! 

v, ! ^i (icrp) ^-1« ■■j.yt ^ Jusyj ajjjji a^ji ^ 4_u£U 

(j^aoieJJ — (j^L» u/VI i iUU ^JjJI j-ajji.1 C .a l u I (j^^J - ^ 'V YA 

£ye L*j_uL £<o 4jjL*Xa (Jt aJLl Ijuk lJr £ 1^. 1 « , ! ] 4 o h i 1, 1 CjI <i jW'itl J. '-G^i 

CjIjl^_jJ 4JjJlII 5 Mgll Jla 4 uiij JbcJU 4jjjJI CiUtViU 

JLaUaU 3Jo jJ ! SUlfjJ lj ( WHO) 5oi UJI 4^xJI a^Jol^ICRU)^^ 
(UNSCEAR) jJ! ^ 1 1 ,t.yi jJbJ 4^JbJI 3-odJI j .(IAEA) 4^ jJt 

(jl^ J .(ILO) djjjjjl JaaII Sahi* .Alj^j .3jL*iU ,<uaSL! 

iCjl.a jlVfll ijjufc ^eJL«J1 tUfcjl ^u'v d_ili*JU i2jLaj£L»JI C^£.Lx<a <ji Ij 

'"i.jm JLflJj '"'l *jt«"ll eJJb , [ jrt Ti I L4I 4jutj 4 jl-a- a (j^jl^fl ^J*- 1 i-olj 

".^r** ^jLyi L^l^. 4jjp.l CjLcLjt^yi <^a SjLsjJI 4n.,.l^ 

oLcbui^ll j» I jieiuil ^yl5^>-^il3jjLiJI jj*SjjtjI(_, 'not :j»liJt»ijUiiVt^J^aJ- 1 

. l^aljjr" ml JLa- lJT S <U tl i i i.nt,l i>ill (j^a j-i^l ^-ajadl j ■alj^MJ <-ijjII 

^! (As Low As Reasonably Achievable) ALARA II Li.. 

(_L*jlII jLaol <Hila <-"'^i j' JlSj» (J^t ^j, II t_p=>*^JI jl J^ia (jia ii- 

j-iia^ (J^Li- (j^a lj_J,l I JLA jjii -»o jjSLajj . 4 ia ^>-^JLI <— dJLgJI ^jj.rt *»oj 

<±.a-«ij i4_ajil 4j ^HiV i^aiti uJ.1 CIjI JuuaU CjI o-i a.^-Tijl Ji>i'«i! 

olj .i 7 i. rr 1,1 Jtajlaiej tlil i^^juojJLIj (jAi-altll 4_iSLc_a ajLa^- ^l-<«"t 
jui-^/l j^a ^LuiVI 3j^>.ij 3 « mi t, I jjil i^iall ^l,,lf»-"i i.nl L^j JLjkjj (_^lll 
.^jJiil |jbk Jji-"^ 4-ijlUll SjjL-salaVI J-aljjJI jLOc-VI 
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JIjJ-Vl (_ya JL>- ijLl j^sej V ^,1)1 JjJuJI ^jfcj :2_c_>j>JI - 3 

r^|-!r ^ (jjjJI (^yiisjJL! jl ^1 « <"i V Ll (j^J-aLtll flj L^jjW 0 (*^J 0^ 

ejuk J-^>J (j—* (_j — uyJ_>JI (_>^_>*-Ilj "^j"* '-"^ j»l jjej i-uLi ^->."M-C j! 

JjjS 3j liljJLIj 3jJL>JLI <bj <_ujj) dil^jjLjJ! iL)jjL>- £j-a J>jJ oJI 

1~JL>-Ij 4jJLc CjLc^»J ( _y3jjuii\ {_ya jyuju 4-JC LuiV I Jj _J>»J I 

JjS'miU ^ L^jjJjv Jal-JLl 4jJ uujJI ol^iljJI lijjjjv £-La udij^j 

lL)L&j lijJI (Jj-a «LuljjJI (jisl^—^oVlj tjUoj uJ! t^ojAi ajL-^yi Jj-a 

♦"' 1 1 (jJ- 3 ' ~ L " > " L^-l ■*■■''■' CjI^jjLjJ! «Ju&j .(^_iJl~JI IjtII 4_iiiL>JI 

l~jLc^>JI £-a ^ "j>j^a_a LgiijjL>- 4_JLai>-l (j t i.t. a,.i '.^^cL* 

■ 4 t « 1 1 i-il^l . ->-wVI J^Li. i~jja i T 1 1\ La 1 '^ijl 4 i ^-ni V i 1 1 

Ju>- ^ils j Jiiis 3j_JoLJ.!j 3jJl>J.I 4jJ ut>JI CjI^jjOII iL)jJl>- 

(JSLI Clij <ij i ii (jll a 20 ^-Aj ">jjL><j ^ Cr^^* ""^t «"f U ^ 

lL>u UJI 2-aLlI |»Lt JSLI O j iij i n (_ylia 1 j jlji i^Li (jrtlaUl! tliljj (»Lc: 

3jjLu=JI (ICRP) j-Lui)fl SjIS^ ^Jj^l 4l^J! 3j ,V,1 Laij iilJjj 

. r 1990 r Lz 

CjL<u1*j ■ "■« «>» j 4_2j| uJI 4j^jJ! j^jLdl <Jju* [j j "■-»<J O-^J 

£-Lu"jVI 4jL~>jJI Cil qjU"j <4jjJ^I olcl « i'iVI JLaca j_Li-«JI ^aJaJD 
4cl i i^1l£ icliVL*J.I J-x**> ^L«jjj^/I JLa-a (>(JLaL»JLi Lajl J (_y<al=ej 
aJaLLaJI JljJjIJ 4jj>iJI U^tlj2Ah^1l a i;i al<JI iliUtjVlj 4_c:Ij3JIj 

,4j^j_i]| ii->l, ..Vl r/i aj 

i_JqJI <JL*-a ^ ^-yj-^' CjLcLj» <fu^/l mVi I a /g La! 

£-}L»J! jl ^ J ' ^J"*" '*"'^ 4juiVl jt ^jjiJI i i Ui ILi 4 j i r> j *»- t"i "i 1 1 ^-j-»- ^ tlC 

j^a ajLijJI CjI <ijt«"t (jLfi ^jjjJ! i_JaJI 4ju!oVl ^\ jL3r"i i iiL (^r^-L» i^/l 

<"( ) iji dlljdj . ^ i >>^-l I j tj\laL«JI (jja (jit^ i"i 

j n n j 4j| dj- p - i ilnll <JL*-« £-L*jj/VI (j-a ajlii^iJ i n'i 1 1 (j-a f.^ A t 

. Lu^Sj ^<uiV|j J a mi V I (JL*II 
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^L» iVI jJLUiO (Ji^J ti^o. :^U_iiU ^j\Z*S\ u&jjZM ^ - 1 

(>j SjII^JI juiuj .(4flj«tll 4jciVljX-ray Jl s>$>-f Jli«£ ) ^ 

^ry-Lv JJ^-JJ "Sj mm II ^jjij»JIj ^miII j,1 i fiil *^ t^tlj 

• MM 11 ^uU>J|j ^ l^l 1 1 J, \ Ifl 1,1 (JU 

:^j^ ( ^ ( _^jl^t ( _^LuiVl l _>i3jJtl)1 jljLL» ( _><i ; ijiej(jKLoyij «ulia I j£L&j 
.(JiJjsIjlLI (_ycl « i"<V I (jis^jujl (jJ>j (J j I ii'l — t 

. (j-iLaLiJIj ^ mi U j, \ ifill (jij SjLjj — i_i 

.(^lLsLlIIj j-iil jJU^aJLl (jV '-. ' 1 ciMj (3^"^) j*' J -*-"-"l — 
jjJz. g[» luVI jjia< OJ^ '*''■''*• tyli-loll (^«jjlU! ^^LjlijJI - 2 
iZj-uilxa <l_»jo 1 _j J aL«lJI fCay i4jjLc. ^i»- jt 4 1 1 < f» jj 4_1jL-o 4JL>. (j^j (Jj(^-*jo 
(J^i-J (jj^Jo nijtl ^i t ii-jtII ^^.1 « chjjjj ii^JL»- <_u u<j Ju9 L*_4 

ijj^Jo <j£. I jufc lijjjL». (jSLjUJJ i4ii.lj l^JLa 3». Mi l I Sjlll 

. I j<~ i « i»} cijjill «I^JLi (jtirti'ill — I 
. l^JLa «.j^k. j! djuSJ.1 ajU.1 jJb - t_i 

(jls^jo (^JJ <^JsJj Lo_« 4 1 . .ir j»Acj 4juSJ,1 s-iUlLi JlLjJI cijjjj — -4 

.^Ldl ^j«,y,ll aL»JI 
tjr k. c^Li i>U (^Ji-ljJI (j^^j^JI iLLa^JI jl^ I jJ^ 1( ^>.jUJI 

ij^LaM-J <A-j-j**~a CiUa\jUu\ J^oC (J^Li- jj- 0 tiUij ' LaL»J 4jjJl»- ^-"^ (_>"l 

(^LaVl a jjk i'. /ij i f> a^J I jufc . 3o-jlaJ,1 i* ill jl jJll L^ji ^jje2 uuJ 

blc^lt k.j;.f.-,]l lju* e U.j.(C)jr .(B) V ,(A) f^j^L^t ai^^J 
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4j« — ill jljll fjJU ^jJI SjLsJI JaUJU) «<_)» ^J-lIl (>a ^yfc 4j iil 

0 \j y V oj Cjl^iniViinlij <_£jj-JI i.iUtl j»l ui^t Ji-I-S I^jjoK LoLiJI *j t 



4 /m,. .11 2LuiVl .AJujJtl 4. AVL 0 ^j V,V ,1l JL^o <j?^WJ £l*_i)M 
t^^i; L»£ ojSj j-LlA^U ^y^-jLiJI (^^illl (j-a 4jlajJ! JLl»£ 

Ijl^J I u/->-v 4 <i <i c. Ji-I J (j^L* AVI ^ uA.\ S^a>t *_u3jj — 

LfU 4al uiil Sjljj Ij-i-a JjjJirti] d 'j* * jLnjt elit j ijaSj f_yojH\ 

lijjjj». j-L«j 4 ij« a 4^1 s i «i Cj! j IflUM^a- L«£> <(j^laLtJlj ^-LlAVI j,l i<"t<t 

Lajjj 2>j ALx-a 4j« iH/Vl jL^>- jl jse-i jJJ iA"A\-} ^LoLtJI -i>»-J j» J C — 

(«ij»iJ! 4o-^J (j^jj (S^AL* £l*A)M il>L»_^l (jl^) 3 j : j 4jlAVI 

« '"VI ^JJ Ir-Tlll 4i^£. (jia jj^ol l<-I^JLl «LcjjJJ JJ I. iTCJ — 
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CAU 





RADIOA 

<_ r i3 j_yi»ja ol jl o »! (_y£-Li jjj 3j — £>J ^i^i'iej (ji i_i «j — 

1 i""> (j <i i lr\ j Lo^o . 1 1 4 1-> i nljj (JjJlAjJI £»Lo£j Sjjjtl) oljLiTi^lj 
liiljj ^LLSjj .(j^a =tiJ1 SjLcV ^yaj^JLI ^\ jll>.\ j»JLCj 3 jjlLaJJ e,f\ aSLIL 

.^jj i^t'ill SjlcJ j»J^j 
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<la^j>JI ,_jia Jii**-"» £-a 4 SJLl 1 A J^J 1 ''J 1 U 1 1 A I ,,.11 >j — 

CjLc^J>J i n->JI )_yaJJJU 1 _ c 'r - »" t (_)SL«_a jJL9 (J^^ 3l U« I I 4_l£.L« <iVI 

. .jlUtl Lylc! 3_j£.L*jfuj 

SjijmU 4x_ij(Vl (j^i . ^."/■V 2 , CjI >■ ui^a V "r ml — 

. L$-l9 (_j^.jJL! 

.i-dJi Sjjjj^sJI r. i^<">l IjJ ^UJii^U 1^ i^ij^ju ^ 

JlCjji ^c. (J t j < ii 1 1 ,Jji> e I i nilt 4_iC.L« ij o^s^rtfl — 

lSj^cJ V i.'-.j-nj . V j»! J-«->- J>J »-J (>o Ji^tlJI tiUjiSj i4j^4_iJ! SjJJlll 

^ j , S 1 1 ejjjuuai\ 4_!L>- ( _y3 (ji^^iill 
(_pJi (jj» (jlf I «LicLuil <*LCjj>d ^j^aJ^JLl j_>i3_)jLij VI <JT ^I^>J (jt 1-7*5=^ — 

. 62 p&j ICRP J I 3j_ju ^yS CjJOjv 

Ljji ii'^l £-L« i>U ^yoJoJI ^PojjlII! ^ 4_>L9oJI JL^a ^yS La? 

: JH»£ l5J>JI i/UII JL»-a ^LjlAVI (j-a JbLsjJI Cjl ajli'l 

^LLaLaJI 4jL3} ,3>i=> 

Jla 2_t3l jJI (jjiJ^I - l' "jl JL*Jtl Ijuk (jrS c >laL«JI ( _ T lc <_, »J - 

.4j^UJ| 4j.jL3.Vlj i^jLaLaSJIj iZjIjLiUlj ( rtULUI 

.S^jjeII ^jbVLi djijSJLl jl^JLI JjIjG s-*^ - 

jIjJaVLi 4_l^L>JI aUcI « mi VI CjLcjjJI (jjiLi5 J'l "'J J /"j"' <_ itcj - 

(Pocket Dosimeter) u m-»JI cliLc j^JI ^Lia jt £jLi («JLiJI J_la 

(_yS «IrtiisjJLIj (TLD) (_£jlj_»JI ^ i^-najJI CjLc^>JI L y 1 \ifla £jl j j! 

oji^J (Jjyijj r' i M ill jlj^}U iZjLcj^>J| j_Luy.nu jajj <ji 4_Jli)l 5jj-i-qJI 

JjSj-u (_L«£.J LilljU 4 ' t I 4_lilo^ll 4_uLSjJI d t-. , „Ij I JjLujjJI 
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(Film Badge) 




(TLD Badge) 




(Pocket Dosimeter) u^pJI ciiltjjJI ^Lio 




(Finger Dosimeter) jult ^urit ^ ^aj-'nnj cjLc.j->- ^Lio 



^ o i iij .a — 

. << Ul I ill^J I^ITiiiI ^1 <| I lili 



.3^j>U! ol^kJJI 

I ^laf Jib ^L^i?! g. ,..U 
5^4». V I u JLA j»l jJx~llm\ 3jnj^ Lgj (jjLaLnJt <_ijjLb (jlj 3juSJ.I j| jJLI 

Jjj — «Jiji <_at j — ij Cjjso i^jj^ L» — ^ — uij» J-«x. iSjM o I 

.iljja ^Ssr" i n't (j,jJI (j^LaSfl Ji-l-i Jua- 3jj4j ^Uoj -Sj-»-J f 34? — 

. SjUJI J*UI ^ JUJI ^ U? JSS jf 
(^Ul ^uVl ^ (fume hood) s >itjVl .., y^. jl^ pjL - 

jLc. JlLa jLc. j I 131 — .Sj jJI J^La 4j>oI i k"i a 4jl uia l\ jjs L$j ^ jjea mj 

.222 -oj^IjJI 

syringe) 3 in->J.Li 3 L^^a ^Luaj 3 , ^^l^. ^jVl 3_jjL>JI 

jirej ^jjS L yo\ i^>j i^^i^a 3JLus> u Lc 3 jjllll 3_jjL>JIj (shield 

(j-a J^ 3jL«j>- u tj SjiaJLl ^»1 JlJe^ u<l ^.SjJJ. . 3 Cj 3 iiaJLl 

^yaj JllLal 10 (_5jLj»j SjJ, liJ^jJJ (^yolitiuSfl 3Jj(j_*ja jj^Laf 

^J] ^ Jr £.l t r"iVl L^ioLiiuj Jjloj ^"i^. 3^a J >■**< <,rit,l 4jt uJLl ^I^all (_Ji^ax]l j 

cLLaT 3-aj^ U i L^La (j^a La-" U lili j JL»j Jii "i ^<u 4 jic 1 «ja 1 /1024 

. 4j£.LjuIiVI 3jLajJI Jjj i n a i_3l_^jij Ojso 
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Ratemeter 




Detector Wand 



/ 



Geiger Tube 




(fume hood) i ^J^\ i-^. jl^. 
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: Cr ii> ^«-U i£$jjJI * iMl JL>^« ^ ^ylvIaJt ^LluV I Lj U a -cUj 

(Jji__iij 0«Ld£j O Ij Lili» t J (j Ifi jnir^ *l>*-j V ^"i ~ 

2 ij t U 1 1 BcLaSJL I jlj» (j 1 1 (j* ■ 1 1 d U , „ I j i (JT £.L« uiVI j^J --«"II 

(jonr Ali ioLcj (j£. (_>iaj^il (j-iij La-« 

ICRP Sj-ii <> U L2Jo i^^^Jl SlWI »U^»JL. ^IJpJ^t c_»*j - 

. 62 i»^) 

■ «-«I 'j ■ (J-»^>- ->$-»»_3 -9^ ^.^"J U^ 0 — 

AU j ^ .U»»". 1 1 4j iullLl «LsciJolj CjI «jl«*< t (jjtisjJLI J Jj^J 

y L> (jja <j15jJI cj! ojU") t£U aSj ,<j^Lc.l j*jL£. ^lllLij <l>-L->o £jl i -^t 

. 3jjj-iiJI Juc Jt>iil (_jJJ ^ nintl Sj^LjLo Juu 

(^IjuiVlj (j^loLc jl ^^jj») .sl^^iU ^Ltil dj^Jj £jjJl>. JL>» - 
L£ \±c\ « < «V I <-oL*JJ Uiaj ^Laj £>Lc- J*^j dj^tUI -UljJ J *£. ^jjj 
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(jLcljjJlj tjljLlJI (J-mJLJ 
^iii^JI {jr^L) Lot 


jpLdj 3—2 SjJ. (JjjLl^JIj 

|^ " -** ■ 4_lLcjl1I j^SJj 

4 rtUULi ^LtjjjVl ^ j" . ■■ a 
■ (jtj.UIl 




oIjlJI . jlUJI 




• A j *' k* a d -»■'■■ t ' (j jVl sLla 


ckiS «UI 






3—2 SjJ. lJujSJI (JjjLl^JI^ 

I^j" i n a j^Laj ^cj j^jLs J 
^Lt_iiVt j^j" ' " " ^ ■ ' -*> ' 

LjjL-uus 4j^L1I 4_iiLaJJLl_] 
^L*_ij>^/ 1 ^£ j'...* ■ t^-fc * * 

4. 1 1 r. 1 ^oj ^jjjjJI (3^-1 




j t, u, J 1 



(*) Generic Procedures for assessment and response diiring a radiological emergency, 

IAEA-TECDOC-1162. 2000. 
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«bUsjJI Jl£.I ^Lpl J <>-aLj (jja J^tlil 4j£.U-ijl 4jl2pl ^alj^j Lij^j 
^Jjt-l'illj ^rj^r inti (« M '-"II Jjj^Jo ciljjlj £c_u&jU3 J$ uU 4_UlL> uji 

t^JuUil luaKJI oljl ijVlj oLoai*JU 4jl««tt 2 j*9lj_aU ^tVill 

I JUfc ^ cllai-VU .4_iij UaitU JL*>o V beortoo 1x.LjI 4Jj|J,I i» i V I j-a 

<Jjula£ JU>-ljJI ^LtJl tjr ^Cjj lijm^llja 20 •.(JJjJJ! i i U II (_pL3- j^^j^LoLiJI — 

jlj-a^lf Jj>-ljJI j»LtJI ^yjs Cjj iij i ii gjUja lt^^jis^JLlj (jjjjUJI (_yolie_<iVl - 

. JjxIjJI jiljjl ^yS i'ij ■ .. gjllj a 5 jjLejj Vl 4_iJljia CjI^Juj/ n,-w 

« cj^JLUt ( j^4 « U itl 4jl,a>. (JjLu/^ Jj - ^" 
(>a jli V £L« i)M (>a ijLa^lJ iaajjdl <jj>k!! d—aL^^Li 

OjJnJI t^ys 4 'i J 1 1 1 4—jl gj>. (jl a ^ l"l 1, 1 4jjjjJ&]| (jl a i4jajl_) I flrtj ilil 

U^iVI 

^jLtsJi) 4^LumSL)Ij 4 jtj iUII oLii-aJI ja^is 4_!aL»_aj , cA . ■ i :, > j I (Ja^. 

(3n"ll ^Li^Li il fl^Jlj *Ulj *lj iJI djaJj 4j^j<j 3 « \ t 

(j^j JojjJI j a_^>JI 4jL>JI g-l* i.u>U 4lfl~-»Jll ol^jiitiJI 4 «j/Ijj ^ 

(^3 <*, j/LJI jjj^ill cdjj^j i»JiLUI 4-uLjaJI Jo\ >»Vlj iTjI >JjbJI «Juk 

.4_ij!j^JI A ■ x tl 

jUai-I (jjs 4jl^ji! 4j^jJ^ t l ; l)I 'J I ' (_ T i*j jj^i-l '"'l ■ -I j < j'J^J La^ 

(JjLuuJJ ^Lnjjiyi j-a jj-a^l ^JjsLlIJI JL£.I^ i ( _^oIi E 3 CjLuIjJj ^1 « miV I 

d-SL^yL! cdljij .4juiJ,l oLUjJI (jja (J^ItOJI JjI o/jj 4j iil jl^il Jij 

jljiiaj (i^jjJi J-tJLl) iljJI ^ ^Ll^i^I Lfjj lJ. 4j^lj-a ^Uoj J>»- J 
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•f 



lijjlDI 4-iI,l*JI iJj^oJI <ya <La\jscl l*\ lila / 

i 

Uj^>- ^^o! t£jjl\ miVI j»ljLitiojl (jj ; ' 

L^jIj^Ioj JSj <GjJl>JI i>l__j_>JI (jjs f j -y "n V 

5 jjj^i oUlai^l <d ^U-^VUj . L^aijj ^ ^u-^iVi 0,4, ^1 o!» 
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(jlsl^aVl £^Lcj (j«">jV Mil 5Jl>«"U 4jL»Ii I V"i i »1 <jj>la j^c <jj «"ii ill 4jjJlss 

4 a A, .itl ^Lpl cjVU^II cdli ^ u/l SjLiJI cjI^jjLiJI 

4J cillj JS .ifljjjLH ^1« m.^I (>a 4jlijJ1 Jj^taJ j^-Vl l<1J j£j .^IjLa-'i ...^U 

^yo Jjln"i!l ^ — iVI ^ jIl>JI t_xj uuj Vi (_,-»■ jj . «Li^a^I iSjLa a5l 

(J j lili jt J-il 4 >«Tj 4 a j^-v. 4Jujlaj ^» jitj ulj <j! ( . i ■» j (Jj 4 uiojJI «* 

4J1 

J^-fX\ 0<*>y+ '""'N (jJ 3 j»ljLJr~M««^?i Jul^jijj 1 Jl^j 4j|jjJI Ji£.L<-uJ (ji i_ ocj 4j1j 

(j^nitl j uiAj «j«^«ii 4 >i" i (3^LL>"^I (ji«^ lj-<* o<*^J 4_JuJl?JI 

«a^jIjLij (>Cb>.LiJL j»l «ijjfcVI j» Jl«cj 4jj «jiJI ^jc. «Jlilj^JjVl 4 4 iSUj 

.4jcL«»j>JI i3jj«Jll (jj-k ^LjjI j»«J^- jt ifljjuL! (j^aijj 

j»^LjJ!j «ijill Jjj^ (3*»^' f»->LSJi «_kp<JI tL>J jl tiji (j' Cy*^^ l^^ji-tj 

(j^Sj (j! (_y «j ' o (_y>- (Jlio 3jjU 4jxJ uJI CjI iij iWdlj uti^U 3**^' 

Sjj^jlII jlSl — uj (^jo («JajcVl i.ill J^3j ^^iJI I^jIjIjJsJj Sjill 3j ^ 

La ^yJJ i_i^X45iJI Jljjoi <*^VJJJ S^JijJLI 4jjjJI AjLjjj]! ^fTiieJi /jlj 

(j^jj^ 4 I «i «j ^ jJI ^jl i^ll (3^1 ij jifill »1 i«^iiHj «ili-^JI (J "i^J 

(jjSj gLin i JI i!l JmJI jt («^-J «t\j««il S^SJL «oJLiJI (jjj lL (jjOJJJ ,j-«jj» 
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